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BDISCUSSION of the necessity for an increase in the 
price of oil has gone on for more than two years past. Every 
fact pertaining to the subject has been fully developed. 
The declining rate of discovery, the need of expanding 
reserves to support a higher rate of withdrawal, the im- 
portance of maintaining in operation wells of small 
production and of adopting measures to recover the maxi- 
mum possible amount of oil from existing reservoirs, all 
have been presented in full detail supported by a wealth 
of statistical evidence. Eleven different Congressional 
committees have investigated various phases of the subject 
and have recommended a price advance as the effective 
means of meeting the situation. The Petroleum Adminis- 
trator for War repeatedly has urged an upward revision 
that would compensate in part at least for advancing costs 
and stimulate exploration. State authorities, oil industry 
associations and many other groups have added the 
weight of their opinion in support of more adequate re- 
muneration for a product on which the national economy 
and national security are vitally dependent. 


In this broad consensus there is complete unanimity on 
one point, namely that a stronger price incentive is the 
effective means, the only known effective means, of pre- 
venting the dwindling of reserves and bringing to light 
the additional petroleum deposits so greatly needed. Such 
agreement is no more than a recognition of the time hon- 
ored law of supply and demand which in the past never 
has failed to produce results and for which no effective 
substitute has yet been found. The only alternative that 
has been proposed is a vague and undefined suggestion 
that payments from the federal treasury be employed to 
support wildcat drilling and that subsidies be provided 
to keep in production wells that are incapable of prof- 
itable operation at prevailing prices. The inadequacy 
of any such system, the difficulty of implementing it and 
the possibilities of abuse inseparable from it have been 
fully exposed. In fact, the only support that it has re- 
ceived has come from within the Office of Price Adminis- 
tration. Yet this is the proposal which Economic Stabilizer 
Vinson adopts in denying the recommended increase and 
he couples with it an instruction to the Petroleum Admin- 
istrator for War to work out measures that will enable 
this subsidization scheme to be put into effect. 


At the same time certain restrictions are imposed upon 
any plan that may be put forward to attain this objective. 
These are stated by Judge Vinson as follows: 


“To be avoided is any increase in the cost of living. This 
presupposes that the financial support for an increased 
exploratory and development program and for continua- 
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tion of marginal production which cannot be absorbed by 
other segments of the industry must come from public 
funds. 


“To be avoided is any complex scheme for subsidy pay- 
ments subjecting agencies of government and the oil in- 
dustry to impossible administrative burdens. 


“To be avoided is any program that rewards without dis- 

crimination those who engage in exploratory activity and 
: . ” 

the development of new fields and those who do neither. 


Petroleum Administrator Ickes, frankly admitting his 
inability to offer a workable system complying with these 
requirements, has asked the members of his organization 
to undertake the task and has suggested that members of 
the oil industry cooperate by advancing any proposals 
that occur to them. It is hardly to be anticipated, how- 
ever, that any fruitful results will emanate from these 
requests for the simple reason that no workable plan for 
government support of oil exploration has yet been pre- 
sented that will accomplish the purpose of providing ade- 
quate national reserves without requiring the setting-up 
of a burdensome and regulation-bound administrative 
machine. It is doubtful that any such system can be 
devised. 


From the course that has been followed by the price 
authorities in dealing with this matter from the beginning 
it is fair to assume that they have no expectation that a 
feasible subsidy plan can be set up in time to be of as- 
sistance in the conduct of the war. In the words of the 
Committee on Cost and Price Adjustment of the Petro- 
leum Industry War Council, “Obstruction, hindrance, 
delay and compromise are the techniques being applied 
to slow cost advances.” These certainly are the methods 
that have avoided urgently needed action on oil prices 
for over two years, except that the only compromise 
offered has been an impracticable one. 


While the decision of Judge Vinson adheres literally to 
the Presidential order against wage and price increases 
it violates the spirit of that directive which explicity in- 
structs the Director of Economic Stabilization “to take 
such action and to issue such directives as he deems 
necessary to maintain and increase production and to aid 
in the effective prosecution of the war.” The words “he 
deems” may provide a technical out for the Stabilizer 
but it is impossible to justify the setting-up of one man’s 
views in a matter of this importance against the mass 
of opinion and evidence supporting a reasonable price 
adjustment. 

















Five Horizontal Treating Settlers, Continental Oil 
Company’s Lake Charles Refinery. 
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As 1943 draws to a close the program for pro- 
duction of 100-octane aviation gasoline is moving 
into high gear with the majority of the great cata- 
lytic cracking plants projected in 1942 and earlier 
in operation or in the final stages of completion. 
As a result of this progress and of the greatly in- 
creased output of all classes of planes the air of- 
fensive of the United Nations enters a more in- 
tensive phase with a stepping up of activity in 
both the eastern and western spheres of combat. 
By March of the coming year, the production 
of 100-octane will have increased eightfold over 
the corresponding period of 1942 and will be 
much above the level set for it by military au- 
thorities in their earlier plans. 


While the production of aviation fuel has kept 
steadily ahead of actual demand for war use, 
much of the burden of providing it has been car- 
tied during the past two years by the conversion 
of existing refining facilities to the production of 
blending stocks or special ingredients which by 
combination or by a process of further treatment 
resulted in a relatively large output of 100-oc- 
tane gasoline. In January 1942, 22 refineries 
Were producing 100-octane or some major com- 
Ponent. By June 1943 this number had risen to 
47. At the same time 72 refineries were turning 
out codimer which after hydrogenation provides a 
Valuable blending stock helping to swell the avail- 
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able supply of high-octane gasoline. Some of these 
refineries also were developing facilities for the 
production of 100-octane gasoline. 


In a statement issued at the beginning of Novem- 
ber, the Office of Petroleum Administrator for 
War listed 32 100-octane construction projects 
completed at that time, 40 others that would be 
completed before the end of February and .an ad- 
ditional 22 scheduled for completion during 1944. 
Upon completion of the 1942-1943 program, it 
was stated, 126 American refineries will be par- 
ticipating in the production of 100-octane gas- 
oline. Of these, 72 will be manufacturing the 
complete product while the others will make com- 
ponents of this vital super fuel. 


At the same time it was pointed out that more 
than 200 other projects had been carried out for 
changing or expanding existing facilities to in- 
crease 100-octane production and to supply the 
huge quantities of fuel slightly below the 100- 
octane rating that are required by the Army and 
Navy for the training of plane crews and for 
purposes of transport and communication. With 
tens of thousands of men constantly undergoing 
instruction for air service, a vast amount of flying 
is necessary and a large proportion of the high- 
octane gasoline earmarked for military use is con- 
sumed in this necessary task of training. 


Among the roundly 200 construction jobs classed 
as minor projects, though they are minor only in 
point of size and are as essential as the larger 
plants to the successful operation of the program, 
there are broad variations in cost and capacity. 
Sixty percent of them involved expenditures of 
$50,000 or less while less than 15 percent run as 
high in cost as $1,000,000 although two complete 
refineries are included in the number. One reason 
for the relatively low cost of this phase of the 
program is that second-hand equipment was used 
to a large extent in outfitting many of these plants 
and the use of scarce and costly critical materials 
was kept to a minimum. One of the noteworthy 
technical developments growing out of experience 
with high octane production is the discovery that 
small changes in plants may lead to considerable 
increment in products. 


In the case of the huge new plants comprising 
a combination of catalytic cracking systems with 
alkylation units and other accessory equipment 
and requiring an investment of $2,500,000 to 
$3,000,000 for each thousand barrels of daily 
output improvements in processes have taken 
place even while the plants were under construc- 
tion. As a result the throughput of these plants 
and the production of 100-octane has been greater 
in nearly all cases than the designed capacity. 
This, in turn, has helped to keep the output of 
aviation fuel well above the demands of the mili- 
tary establishments even though these demands 
have been sharply and many times unexpectedly 
revised upward. 


As a result of the well rounded program that has 
been worked out, a majority of all the refineries 
in the country, some three out of four of those 


in active operation, are contributing in one way 
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or another to the all-important task of supply- 
ing the aviation fuel with which the United Na- 
tions from week to week are making more com- 
plete and decisive their command of the air. As 
the production program moves toward its peak, 
the output of 100-octane gasoline attains record 
dimensions and its consumption on battle fronts 
in every quarter of the globe exceeds anything 
heretofore dreamed of. The plants which make 
this possible are scattered in all parts of the coun- 
try though the greatest concentration, naturally 
Gulf Coast area, close to 
The in- 
vestment required to put this huge war machine 
in operation is just under $1,000,000,000 of which 


the oil industry itself has supplied over 75 per- 


enough, is in the Texas- 


the principal sources of crude supply. 


cent while the remainder has been advanced by 
the federal government through Defense Plants 


Corporation. 


Because of the spectacular character of aerial war- 
fare and the vastly increased importance it has ac- 
quired in the present war as compared with any 
preceding conflict the production of aviation fuel 
stands out as the most impressive achievement 
among the war activities of the petroleum in- 
dustry. In reality, however, every phase of mech- 


anized warfare is equally dependent upon pe- 
troleum products which are required in greater 
and even greater quantity as the scope of the con- 
Hict broadens. The rising tide of military demand 
was strikingly expressed by Petroleum Adminis- 
trator Ickes in a statement issued on November 
1. As of that date he disclosed that 1,200,000 
barrels of petroleum products were going directly 
One third of all 
United States, he 


Dur- 


to the fighting forces every day. 
the gasoline produced in the 


said, is now required for military purposes. 











ing 1944 these requirements will absorb in excess 
of 37 percent of the total gasoline produced 
districts east of the Rocky Mountains and 52 per- 
cent of that in the Mountain and Pacific Coast 
regions. 


“Nore than 30 percent of all our gasoline,” said 


the Petroleum Administrator, “must now go 
straight to power the expanding bombing attacks, 
expanding fighter missions, expanding air trans- 
port operations all over the world and to fuel the 
thousands of tanks, jeeps, trucks, 


artillery on literally hundreds of separate fighting 


and motorized 


fronts and the need will increase until this war is 
won. 


“More than 25 percent of all our light fuel must 
go straight to military power plants, machinery 
and fighting equipment. 


“Approximately 30 percent of the heavy fuel oil 
we produce goes straight into the bunkers of our 
expanding Navy and Merchant Marine, and to 
dozens of other direct military power uses. 

available 


“About one-quarter of the kerosene 


today must likewise go straight to war, to warm 


the quarters of thousands of soldiers in Arctic 
outposts, for cooking and lighting purposes along 
the global service lines of the fighting quarter. 
masters. 

“These are the absolute ‘must’ petroleum needs. 
that can be met fully only through the continued 
conservation of petroleum products by every cit. 
izen. 


“These facts show the terrific drain that war js 
imposing on our dwindling petroleum reserves, 
They give striking emphasis to the basic problem 
with which we are all confronted whether we be 
oil producers, refiners or transporters, or civilians 
wishing that we had more gasoline.” 

Although much less exacting in its demands upon 
the oil industry for raw materials the synthetic 
rubber program has required a tremendous amount 
In a report on progress to No- 


1, Rubber Director Dewey stated that 


progress in the building of plants to produce syn- 


of construction. 
vember 
thetic rubber and their principal raw materials, 
butadiene and styrene, was eminently satisfactory 
and that the principal concern for the next few 


months related to the provision of processing fa- 
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First Fluid Catalytic Crack- 
ing Plant on West Coast Sup- 
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cilities and the supply of materials essential to 
the making of rubber goods. He tabulated the 
satus of plant construction as follows: 








Rated Per- 
capacity of cent 
Rated construction com- 
Product capacity comp. 10/31/43 pleted 
Long Tons Long Tons 
ee ee 735,000 585,000 80 
OS eee ey 75,000 21,000 28 
Neopre! errr 40,000 40,000 100 
850,000 646,000 76 
Butadiene : Short Tons Short Tons 
From Alcohol 220,000 200,000 87 
From Petro- 
leum ...... 460,400 179,900 39 
690,400 379,900 55 
Styrene ........- 202,700 163,700 81 


As will be observed, the program for production 
of butadiene from alcohol is much closer to com- 
pletion than that covering butadiene from petro- 
leum. As the Rubber Director explains this has 
been due to the fact that the alcohol plants re- 
ceived higher priorities, that most of the units 
were of a single design and that in a large number 
of cases butadiene production from petroleum was 
tied up with the completion of catalytic cracking 
plants designed primarily for high octane gasoline. 
On the whole, however, the rubber program, so 
far as the supply of raw materials is concerned, 
is held to be in a satisfactory condition despite 
the rapidly growing requirements of the military 
forces for heavy duty, combat and airplane tires. 


In 1944, therefore, and until such time as peace 
may return to the world, oil will be a war 
industry much more completely than it has been 
at any time heretofore. More of its products 
will be going to military use. A larger pro- 
portion of its facilities will be occupied in meet- 
ing these military needs. These requirements 
must and will be satisfied regardless of other con- 
ditions. Since crude production already is close 
to the top level it can reach without serious im- 
pairment of existing fields it follows that supplies 
for essential civilian use will have to be curtailed 
even more drastically than in the past except to 
the extent that the shortage can be reduced by 
importations from other parts of the Western 
Hemisphere. If 35 to 40 percent of the total 
production from the wells of the United States 
must go to serve military needs it is obvious that 
the reduction of some 20 percent in domestic con- 
sumption that has been brought about with some 
difficulty and much inconvenience no longer will 
suffice unless other sources of supply can be tapped. 
But it civilian consumers have to sacrifice a still 
greater part of their accustomed supply of petro- 
leum products they will have the satisfaction of 
knowing that the portion they are giving up is 
going to feed the greatest and most devastating 
petroleum war machine ever created and one that 
will contribute as much, if not more, than any 
other single factor to shortening the war, saving 
lives that otherwise would be sacrificed and assur- 
ing the complete and overwhelming victory that 
alone can provide the certainty of prolonged peace. 
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100 OCTANE PLANTS COMPLETED 
The Atlantic Refining Company 
Cities Service Oil Company 
Continental Oil Company 
Continental Oil Company 
Gulf Oil Corporation (2) 
Humble Oil & Refining Company 
Imperial! Oil Limited 
Magnolia Petroleum Company 
Pan American Refining Corporation 
Phillips Petroleum Company 
Phillips Petroleum Company 
Richfield Oil Company 
Shell Oil Company, Inc. (3) 
Shell Oil Company, Inc. 
Sinclair Refining Company 
Socony-Vacuum Oil Company, Inc. 
Socony-Vacuum Oil Company, Inc. 
Standard Oil Company of California (2) 
Standard Oil Company of California 
Standard Oil Company of Louisiana (2) 
Standard Oil Company of New Jersey 
Standard Oil Company (Ohio) 
Sun Oil Company 
The Texas Company 
The Texas Company 
Tide Water Associated Oil Company 
Union Oil Company of California 


Philadelphia, Pennsylvania 
E. Chicago, Indiana 
Lake Charles, Louisiana 
Wichita Falls, Kansas 
Port Arthur, Texas 
Baytown, Texas 
Calgary, Alta., Canada 
Beaumont, Texas 
Texas City, Texas 
Borger, ‘Texas 

Kansas City, Kansas 
Watson, California 
Wilmington, California 
Wood River, Illinois 
Houston, Texas 

E. Chicago, Indiana 
Augusta, Kansas 

El Segundo, California 
Richmond, California 
Baton Rouge, Louisiana 
Baltimore, Maryland 
Toledo, Ohio 

Marcus Hook, Pennsylvania 
Lockport, Illinois 

Port Arthur, Texas 
Avon, California 
Wilmington, California 


100 OCTANE PLANTS NEARING COMPLETION 


J. S. Abercrombie-Harrison Oil Company 
Ashland Oil & Refining Company 
Asiatic Petroleum Corporation 
Associated Refineries Inc. 

The Atlantic Refining Company 

The Atlantic Refining Company 
Champlin Refining Company 

Cities Service Refining Corporation 
Continental Oil Company 

Crown Central Petroleum Corporation 
Eastern States Petroleum Company, Inc. 
The Frontier Refining Company 
General Petroleum Corp. of California 
Great Southern Corporation 

Lago Oil and Transport Company 
Mohawk Petroleum Corporation 
National Refining Company 

Pan American Refining Corporation 
Pennzoil Company 

Phillips Petroleum Company 

Premier Oil Refining Co. of Texas 
Pure Oil Company (2) 

Republic Oil Refining Company 

Root Petroleum Company 

Shell Oil Company, Inc. 

Shell Oil Company, Inc. 

Sinclair Refining Company 

Sinclair Refining Company 
Socony-Vacuum Oil Company, Inc. 
Southport Petroleum Co. of Delaware 
Standard Oil Company (Indiana) (2) 
Standard Oil Company of Louisiana 
Standard Oil Company of New Jersey 
Standard Oil Company (Ohio) 

The Texas Company 

Union Oil Company of California 


Sweeny, Texas 
Catlettsburg, Kentucky 
Curacao, N.W.1. 
Duncan, Oklahoma 
Atreco, Texas 
Philadelphia, Pennsylvania 
Enid, Oklahoma 

Lake Charles, Louisiana 
Ponca City, Oklahoma 
Houston, Texas 
Houston, Texas 
Cheyenne, Wyoming 
Torrance, California 
Corpus Christi, Texas 
Aruba, N. W. I. 
Bakersfield, California 
Coffeyville, Kansas 
Texas City, Texas 

Oil City, Pennsylvania 
Kansas City, Kansas 
Cotton Valley, Louisiana 
Smith’s Bluff, Texas 
Texas City, Texas 

El Dorado, Arkansas 
Montreal, Canada 
Wood River, Illinois 
Corpus Christi, Texas 
Sinclair, Wyoming 

E. St. Louis, Illinois 
Texas City, Texas 
Whiting, Indiana 
Baton Rouge, Louisiana 
Baltimore, Maryland 
Cleveland, Ohio 

Port Arthur, Texas 
Wilmington, California 


(Continued on page 70) 
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BBY THE time these words are put in type, the 
" Standard Oil Company of New Jersey will hav 
put in operation a new Fluid Catalyst Cracking 
4 Plant located in the Baltimore region, and in 1 
= great time numerous other Fluid “cat” plants will 
4 —— be starting up to swell the already great strean 
aaee) of aviation gasoline that is now flowing to all the 
r. battle fronts where Allied forces are confronting 
4 the Hitlerites. 
: Altogether, there are 33 of these Fluid Catalyst 
( as plants built or building for the production of 
' .” aviation gasoline, or for the raw materials of 
i synthetic rubber, or both. Catalytic cra 


plants for these same purposes are also built or 
building to operate by other systems such as the 
A® of Thermofor, the Cycloversion and the Houdy 
catalytic processes. However, the Fluid Catalyst 
process has taken the lead quantitatively in this 
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Company of N. J., and the Baytown plant 


Humble Oil and Refining Company. These | 
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of catalyst are of the order of 0.15 percent, and 
erosion of equipment by the circulation of catalyst 
has been reduced to negligible proportions. There 
isthus no longer any doubt of the complete work- 
ability of the Fluid Catalyst process in the mechan- 
ical sense. 


There also seems little room for doubt about the 
technical success of the operation. Fluid catalyst 
plants are turning out war materials in quantities 
substantially beyond their original rated capacities. 
Not only are the yields excellent, but in the pro- 
duction of 100-octane aviation gasoline, on which 






mastery of the air in aerial warfare so largely de- 





pends, a fuel is being obtained that goes substan- 





tially beyond the full power possibilities required 






by Army specifications. 
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The importance of the foregoing statement is apt 
to be overlooked. The fact that aviation gasoline 
now being turned out by catalyst cracking plants 





ants will B has an excess of quality means that the excess of 


it streall @ octanes produced by these plants may be used to 
bo all the bring fuels of lower grade up to the standard. 
ironting @ Thus, on the whole, the result is a larger supply 
of this critical military product than would be ob- 
‘ tained from the same raw materials treated by an 
Catalys inferior process. 
uction ot 
rials ot As summarized by Murphree and Associates in a 
cracking paper presented before the November meeting of 
built oH the American Petroleum Institute, results from 
ch as the B the Fluid Catalyst plants now in operation show 
Houdry that with high temperature single-pass catalytic 
Catalys cracking operations, yields amounting to 66 per 
y in this B cent of specification 100-octane aviation fuel can 
der waj be obtained from combined fluid cracking, alkyla- 
f of the tion, and acid-treating operations. In operation, 
of petro B the Fluid Catalyst plants are flexible and easily 
lant. Th adapted to particular situations. One application, 
nique ha ff 2s reported by Murphree and Associates, is out- 
ence, Pal Hf lined in an accompanying drawing (Fig. 1). This 
hat ca @ illustration is based on processing a typical heavy- 
yn Rougt paraffinic gas oil at high temperature ; the butylenes 
dard Ol and amylenes produced are alkylated with isobu- 
int of the Hi tane, and the light naphtha is severely acid-treated 
ese plants Bi with sulfuric acid to improve AFD-Ic anti-knock 
» or MOF H quality by removing the olefins contained therein. 
nts below 
y, Losses 
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Fig. 1 


Catalytic Unit Looking 
NE from Crude Distil- 
lation Battery. 


The catalytic heavy-aromatic fraction, which is 
high in anti-knock quality as produced, is blended 
directly into the final gasoline. As already said 
above, the blend of alkylate and naphthas from 
the catalytic operation is substantially higher in 
octane number than is required by the specifica- 
tions, so readily available virgin naphthas, which 
are of comparatively low quality, are blended in 
such quantity that the final blend will conform to 
the requirements—thereby increasing the volume 
of specification aviation product. 


As may be gathered from the diagram, for every 
100 bbl. of heavy paraffinic gas oil charged to the 
fluid catalyst unit, it is possible to produce 66.3 
bbl. of 100-octane-number aviation fuel which 
meets present specifications. Of this quantity, 
12.2 bbl. are virgin naphtha fractions which can 
be blended in by virtue of the high quality of the 
products of catalysis. It now appears that this 
yield can be substantially increased by hydrogenat- 
ing, instead of acid treating, the light catalytic 
naphtha. 
the yield of specification aviation fuel from such a 
scheme of operation may be 78.4 bbl. per 100 bbl. 
of paraffinic virgin gas oil charged to the cracking 


Experience now at hand indicates that 


operation. 


In general construction, fluid catalytic cracking 
plants do not differ a great deal from conventional 
Carbon 


has been used for the most part in the plants, and 


low-pressure refinery equipment. steel 
most of the equipment is of conventional type. 
Moreover, the plants are characterized by the 
absence of timing devices and mechanical equip- 
ment for circulating the large quantities of catalyst. 
















No unusual equipment has been designed to com- 


bat erosion, because this has been controlled pri- 
marily by proper choice of velocities, streamlining, 
and use of protective wear plates. Maintenance of 
catalyst activity in the commercial plants has been 
satisfactory. Inasmuch as a continuous replace 
ment of catalyst inventory occurs by the addition 
of fresh catalyst to replace losses, Fluid catalyst 
achieves what might be termed an equilibrium ac- 
tivity, and no replacement of the total inventory is 
made periodically as with conventional fixed-bed 
catalyst processes. The catalyst in most of the 
commercial Fluid units has reached this state, and 
its performance has been in accordance with ex- 
pectations. 


While research on fluid catalytic cracking has re 
sulted in a most important contribution to the war 
effort, this same experience will be of great value 
in the manufacture of automobile gasoline after 
the war. Experimental fluid cracking of virgin 
stocks, with internal recycling of the catalytic gas 
oil, for example, has resulted (according to Mur 
phree et al.) in yields as high as 80 percent of 
motor gasoline (100 percent utilization of C,). 
These catalytically cracked gas oils, however, are 
rather refractory to further cracking because of 
the presence in them of certain undesirable con- 
stituents that produce larger amounts of carbon 
and dry gas. It has been found that these undesir- 
able constituents can be eliminated by hydrogena- 
tion with little or no gasoline formation and small 
hydrogen consumption to produce a gas oil which, 
in most cases, is superior to virgin gas oil in crack- 
ing quality. On the basis of experimental yields 


obtained from cracking and hydrogenation opera- 
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tions, it has been calculated that single-stage 
catalytic cracking followed by light hydrogenation 
and re-cracking of the cracked gas oil, may give a 
yield of 92 percent of gasoline (10 Ib. Reed vapor 
pressure) and 13 percent of excess butane, making 
a total yield of 105 percent of gasoline by volume 
(100 percent utilization of C,) on the virgin 
feed, without appreciable formation of tar. The 
ASTM octane number of such gasoline is 82. 


It is interesting to note the bearing of this tech- 
nique on the matter of petroleum conservation. As 
our oil reserves become more limited it will become 
of increasing importance to obtain from the raw 
material a larger proportion of the product of 
greatest utility, which, of course, is motor fuel. 


The general features of the Fluid Catalytic Crack- 
ing process are by now familiar to oilmen gener- 
ally. 


type, in which the solid catalyst particles are cir- 


In principle it is of the “moving catalyst” 


culated countercurrently against a stream of the 
The character- 
istic feature of the Fluid process is that the catalyst 


oil to be cracked in vapor form. 


is in the form of a very fine powder, or dust, which 
when mixed with oil vapor or air can be moved 
through the apparatus as though it were a fluid. 


As designed for the first Fluid Catalyst plants, the 
cracking equipment consisted principally of a 


cracking vessel (reactor), an external cyclone for 







Right: Top of Fraction- 
ator, Catalytic Plant. 
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separating the spent catalyst from the cracked oil 
vapors, a regenerator in which the carbon de- 
posited on the catalyst during the cracking opera- 
tion was burned off, and a hopper to receive the 
regenerated catalyst for return to the reactor. 
Subsidiary equipment included heat exchangers for 
recovering the heat developed in the regeneration 
operation. The whole process is thus continuous. 


In the more recent designs represented by Standard 
Oil of New Jersey’s new plant at Baltimore, the 
fluid plants now coming into operation are of 
modified design. These changes in design have 
been in the direction of simplification, which not 
only reduces the amount of construction materials 
and labor requirement but admits of a more per- 
fect control of the course of the reaction. 


The catalyst, after acquiring its load of carbon 
passes into the regenerator where the carbon is 
burned off. The cracked vapors pass from the 
reactor to the fractionator, and the flue gases from 
the regenerator pass into a flue gas cooler with 
incidental production of steam. The small amount 
of catalyst that escapes from the regenerator is 
recovered in a Cottrell electric precipitator. 


One feature of the recent design provides for in- 
jecting the uncooled hot regenerated catalyst di- 
rectly into the stream of cold oil that is fed td 
the reactor. This provides enough heat for vapor- 


Left: Kellogg Company 
Workman in Three Foot 
Vapor Line. 


izing the oil, and does away with the need for 


externally fired vaporizing equipment. War re. 
strictions do not admit of discussion of the acces. 
sory equipment for controlling the process but jt 
can be said that they impart to the Fluid-type a 
flexibility and sureness of control not heretofore 
attained. 


The rate of catalyst flow is controlled by a special 


‘ mechanism actuated by changes in the density of 


the catalyst-oil mixture. Reaction temperatures 
have ranged between 800° and 1000° F. Regener- 
ation temperatures similarly can be varied widely, 
normally between 1000° and 1200° F. The depth 
of cracking can be governed independently of tem- 
perature by the ratio of catalyst to oil flow and by 
other process variables. Because of the method of 
handling the catalyst exceptionally large amounts 
can be circulated, permitting great variation in the 
intensity of treatment. According to Murphree 
et al., high cracking temperatures above the range 
normally possible by other processes are readily 
obtained through the high catalyst circulation in 
the fluid process. These features are of consid- 
erable importance inasmuch as the character of 
the products resulting from catalytic cracking is 
affected extensively by both temperature and con- 
version level, 


From a dimensional standpoint this newest Fluid 
Catalyst plant, built by the M. W. Kellogg Com- 
pany, is impressive. The outlet for the combus- 
tion gases at the top of the regenerator is 250 feet 
above the ground. 


The raw material for Fluid Catalytic cracking is 
a wide-cut gas oil, 500°-900°F., furnished by a 
new tube type crude oil still which is a part of the 
same refinery. This still has replaced an old style 
outfit of shell and pipe stills, and together with its 
fractionating equipment, embodies the most mod- 
ern design. One interesting feature is a “crude 
flash drum” between the preheaters and the fur- 
nace coils. Here moisture or brine in the oil is 
flashed off ; the resulting vapors, which entrain all 
or most of the salt and other incrustants and 
corroding substances are sent directly into the 
bubble tower, thus by-passing the furnace coils and 
largely protecting them from fouling. The frac- 
tionating tower of this still is 108 feet high and 
has 38 plates. A feature of this tower is a “pump 
around” system for handling reflux and making 
desired cuts. This “pump around” system is in 
marked contrast with the conventional “pumping 
back” of the reflux. One result of this design is 
a reduction in the size of the tower, which means 
a worthwhile saving of steel. 


The accessory equipment of the Fluid “cat’’ plant 
mostly follows the line that has become more of 
less standard for this type of plant. The cracked 
oil vapors from the catalyst reactor are passed 
through a fractionating tower where the strea@ 
is separated into a butane and pentane cut for 
further treatment by alkylation, light naphtha 
heavy naphtha, motor fuel and light fuel oil 
Alkylation is by the sulfuric acid process. 
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COMPLETION OF PLANT 15 ROUNDS OUT HUGE 


GROUP OF HOUDRY INSTALLATIONS AT MARCUS HOOK 


ALTHOUGH a complete gasoline refinery within 
itself, Sun Oil Company’s new Plant 15, dedi- 
cated October 27, ties together all of the avia- 
tion gasoline facilities of the company at Marcus 
Hook, increasing still further the efficiency of 
the entire operation. The new $13,000,000 plant 
affords now a continuous flow of product from 
one-pass catalytic cracking units to second-pass 
catalytic treating units which meets a flow of 
blending agents produced on the spot and finally 
issues as an unsurpassed fighting aviation fuel. 


Plant 15 is located on a 123-acre tract of land. 
It consists of three units: a six case Houdry 
catalytic cracking or treating unit; the largest 
alkylation unit of its kind in existence; and a 
huge gas recovery and stabilization unit, together 
with complete auxiliary equipment necessary to 
operate these facilities. This auxiliary equip- 
ment includes a steam generating system, water 
supply 
treating plant, electric power substation, sewage 
disposal plant, office, laboratories and the neces- 
sary shops and storehouse facilities. Much of the 
equipment is automatically operated and con- 
trolled, requiring a minimum of attendance. On 
the other hand the intricate chemical phenomena 
of the various processes requires strict laboratory 
supervision, and the staff of trained chemists and 
laboratory personnel outnumbers the operating 
personnel of the unit, 


systems, tankage, pump houses, water 


To this “gas plant” are brought all the refinery 
gases and unstabilized gasoline from other Hou- 
dry units at Marcus Hook, particularly the 
giant 12-case catalytic cracking 10-3 unit. These 
gases are rich with the stuff from which alkylate 
is made. They are compressed and fractionated 
so that they are suitable as feed to the alkylation 
unit. 


This plant not only provides sufficient isopen- 
tane, another ingredient of aviation fuel, for all 
the requirements of Marcus Hook, but produces 
surplus iso-pentane for shipment to other com- 
panies deficient in this material. This unit also 
produces butane-butylene for charge to the alky- 
lation unit. These gases are used as blending 
agents in various combinations to step up the 
octane value of catalytically cracked base stock 
to meet requirements for aviation fuel. 


Propane-propylene is being separated for use as 
industrial fuel in such quantities that the avail- 
able stocks of this material will thus be greatly 
amplified on the Atlantic Coast and transporta- 
tion of this material from the Mid-continent area 
will be correspondingly decreased, thus releasing 
tank cars for other needed petroleum products. 


The blending of these various ingredients takes 
place in the alkylation unit, the second hydrogen 
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fluoride alkylation plant to be completed in this 
country. It is twice as large as the first one 
which went into production early this year. The 
plant operates with hydro-fluoric acid as a cata- 
lyst and combines isobutane and butylenes to 
form iso-octane, an essential ingredient of high 
quality aviation fuel. 


Some idea of the size of the unit can be gained 
from the fact that the six contactors of the unit 
re-circulate a mixture of hydrocarbons and hy- 
drogen fluoride at a rate of 300,000 gallons a 
minute. In order to remove the heat of reaction 
from this unit, water at the rate of 16,800 gal 
lons a minute is circulated through tubes in the 
upper part of the reactors. Twin fractionating 
towers, 150 feet in height, form a dominant 
feature of the alkylation unit. The erection of 
these massive towers was regarded as a noteworthy 
engineering feat.* 


The third unit of Plant 15 is a new 6-case Hou- 
dry catalytic unit which is being used for the 
treating of aviation base gasoline produced in 
other Houdry units at Marcus Hook. The capa- 
city of this new unit is about one-half that of 


*See World Petroleum, Thirteenth Annual 
Number, 1943. 


Refinery 


the big Plant 10-3, and it has been laid out with 
the idea of ultimately increasing its size. 


This is the twentieth Houdry catalytic cracking 
unit to go into operation as a part of the avia- 
tion gasoline program throughout the country. 
Sun Oil Company was the first to recognize the 
value of catalytic cracking and to carry it 
through to commercialization. Sun’s first Hou- 
dry catalytic cracker at Marcus Hook went into 
operation in 1937. In 1940 the company com- 
pleted the first Houdry catalytic cracking unit 
designed specifically for the production of avia- 
tion gasoline base. In the same year Sun com 
pleted and put into operation the largest Houdry 
catalytic cracking unit in existence, known as 
Plant 10-3. This unit has produced more cata- 
lytically cracked aviation base stock than any 
other unit in the world. All of Sun’s catalytic 
crackers are devoted solely to producing aviation 
gasoline base stock. Additional facilities for the 
production of aviation gasoline at Marcus Hook 
are now being planned. 


With the completion and operation of Plant 15, 
Sun’s production of 100-octane aviation gasoline 
has been increased to a figure approximately 
twelve times the pre-Pearl Harbor production. 


New 100-Octane Plant of Sun Oil Company. 
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PEACE CREEK 


In discussions of the all-important subject of oil 
reserves the opinion has been frequently expressed 
that the structure-finding type of petroleum pros- 
pecting is definitely on the decline and that the 
future raté of discovery will depend more and 
more upon the location of stratigraphic traps. 
This probability and the increased emphasis in 
geologic thought upon exploration for stratigraphic 
type fields lends interest to a study of one of the 
more recent and prolific examples developed on 
the Central Kansas uplift. 


AV STRATIGRAPHIC TRAP has been defined by 
A. I. Levorsen in “Stratigraphic versus Struc- 
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oNESS CITY 


FIELD = A STRATIGRAPHIC TRAP 


tural Accumulation’’,* as “one ia which a varia- 
tion in the stratigraphy is the chief confining 
element in the reservoir which traps the oil.” Oil 
fields in which the trap is of the stratigraphic 
type may be called “stratigraphic fields.” 


True stratigraphic fields, he explains, are charac- 
terized by being “bounded on one, or more than 
one side, by non-porosity, whatever the cause, un- 
less the non-porosity is altogether coincident with 
local structural deformation”. True structural 
fields, he outlines, are “those in which the trap 


may be said to be entirely structural—the local 


* Bull. Amer. Assoc. Petrol. Geol. Vol. 20 #5, May 1936 
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By Joseph A. Kornfeld, 


Consulting Geologist 


structure anomaly marking the edge of the pool 
on all sides. Between these two extremes, 100 
per cent structural and 100 per cent stratigraphic 
—we find every variation and gradation” 


Since nearly every stratigraphic type oi! field 
has been subjected during some geologic period 
to structural deformation in varying degree, the 
present aspect of the reservoir beds is the cumv- 
lative effect of both regional tilting as well as 
local deformation. This condition will affect 
largely the relationship of oil and gas accumula- 
tion to structure, although the predominating 
feature of the field may be the existence of a 
wedge-belt of porosity around the periphery of a 
buried regional uplift or near the buried 
margin of a regional basin. Consequently 
the exploration technique employed often 
seeks the regional thinning of beds towards 
the uplift for the purpose of finding wedge- 
belts of porosity and then localizing the ac- 
cumulation by finding a local structural ter- 
race. This method has been successfully 


Paicogeology of Central Kan- 
sas Uplift, Showing Relation- 
ship of Peace Creek Field. 


used in the Gulf Coast region but might 
well be adapted to other provinces. 


CENTRAL KANSAS UPLIFT 
Since the accumulation of oil and gas 4 
Peace Creek is related principally to th 
Central Kansas uplift, this important buried 
geologic prominence is fast assuming greatt! 
and greater proportions in mid-continett 
production history. 


Peace Creek is situated near thesouthweste™ 
extremity of a 70-mile segment of the sout! 
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. eastern flank of the Central Kansas uplift, where Commercial importance of the stratigraphic fields acres having been defined to date in the Viola 
eight important oil fields and two gas fields have found to date on this trend is exemplified by the limestone reservoir. It also ranks second in this 
IFT been developed to date from stratigraphic reser- fact that six of these fields combined—Peace group from the standpoint of ultimate recovery. 
d gas at voirs, These are situated in Reno, Stafford, Rice Creek, Zenith, Stafford, Barnholdt, Welch, and 
y to the and McPherson counties and are listed in a fol- Wherry—represent a proven acreage of nearly From the standpoint of ease of development and 
nt burie’ # lowing table. They are productive from the 16,000 acres with an ultimate recovery of nearly discovery, the Central Kansas Uplift may prove 
ig great’ lower Paleozoic rocks, principally important of 130,000,000 barrels, of which 120,000,000 bar- _to be the proving ground for development of im- | 
continent § which are the Viola lime, the Mississippian chert, rels are recoverable reserves. proved geologic and exploration techniques for | 
the basal Pennsylvanian conglomerate and to a the discovery of lower Paleozoic stratigraphic 
lesser extent the ““Misener” sand and the Maquo- Of these, Peace Creek is the largest from the traps in the mid-continent region. | 
thwestet! # keta dolomite. standpoint of proven acreage, more than 6,880 
the south 
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DISCOVERY AND EXPLORATION 


The first drilling exploration in the Peace Creek 
area was made by Pryor and Lockhart, Inc. of 
Wichita, at their No. 1 V. F. Petersen, prior to 
1929. It was drilled 405 feet into the Arbuckle 
dolomite without finding commercial production. 
No. “Viola” lime was logged, the drill passing 
from Basal Pennsylvanian conglomerate into 
Simpson topped at 3,625 ft. (1,878 ft. subsea) ; 
the Arbuckle dolomite was encountered at 3,680 
ft. and carried to a total depth of 4,085 ft. It 
proved to be less than one mile northwest of the 
present limits of the field. 


During 1929, a reconnaissance core-drill survey 
was made by the Cities Service Oil Company in 
the Peace Creek area. Results of this work en- 
couraged the company to conduct reflection seis- 
mograph surveys in the district. An extensive 
acreage acquisition program followed the com- 
bined exploration which was completed prior to 
1936. 


Cities Service then supported the drilling of a 
wildcat test offsetting its “A” block which was 
drilled by Albert M. Austin, Wichita, No. 1 
Schwiethale. The Topeka lime was topped at 
2,750 ft. (973 ft. subsea) ; the Lansing-Kansas 
City lime series at 3,250 ft. with a good show- 
ing of oil; the “Viola” lime at 3,625 ft.; the 
Simpson at 3,660 ft.; the reworked Arbuckle 
dolomite with oil stainings at 3,747 ft.; and the 
true Arbuckle dolomite at 3,750 ft. Drilling was 
carried 20 ft. into the Arbuckle dolomite to a 
total depth of 3,790 ft. where the test was aban- 
doned as a dry hole. The Mississippian lime, the 
Kinderhook shale and the Fernvale member of the 
Viola lime, were absent in this well due to trunca- 


tion. (See cross-section A-A’). Later drilling 
development proved this well to be situated ap- 
proximately one and one-half miles too far west 
of the field. It was drilled on the basis of reflec- 


tion seismograph evidence. 


Discovery of the Zenith field in Stafford county 
in the ‘““Misener” sand eight miles to the south- 
west resulted in Cities Service drilling their No. 
“A”-1 Kreie. This well proved to be located 
less than one-half mile southeast of the field’s 
productive limits. This, too, was drilled on a 
reflection seismograph structure. 


The same year another wildcat failure was drilled 
four miles south of the Kreie test by McCole 
et al. It was abandoned at a total depth of 4,084 
feet in the Arbuckle dolomite as a dry hole. 


The next wildcat test to be drilled in the Peace 
Creek area was that of Cities Service No. 1 C. C. 
Crandall. Good saturation was observed in a 
zone 12 feet below the top of the “Viola” lime- 
stone, the first oil showing to be logged in this 
formation in the immediate Peace Creek district. 
The “Viola” was later proven to be the principal 
producing pay in the field. 


Formations logged in the Crandall wildcat in- 
cluded the Lansing-Kansas City lime series, the 
Mississippi lime, the Mississippian Kinderhook 
shale, the “Viola” limestone, the Simpson forma- 
tion, and the Arbuckle dolomite. After the Ar- 
buckle dolomite was penetrated only four feet, 
the test was completed as a dry hole. However, 
later development was to bring the productive 
limits of the field to within a diagonal offset of 
this failure. It marked the third test drilled in 
on the basis of reflection seismograph evidence. 


Immediately upon completion of the Crandalj 
test, Cities Service supported the drilling of ap. 
other wildcat well in the same township, that of 
Simpson Oil Company, Witchita, No. 1 K. Snow. 
barger. The immediate basis of exploration that 
led to the field discovery was sub-surface geologic 
mapping, although the information drilled by the 
three prior exploratory wildcats on reflection 
seismograph pointed the way. 


The Snowbarger test proved to be the discovery 
oil well for the field. “Viola” limestone, the 
producing formation, was topped at 3,775 ft. 
(1,994 ft. subsea). Casing was set and on initial 
flowing test, the well produced 125 barrels of oil 
per hour, natural. Gravity of the oil was 43 deg. 


A. P. I. 


Table No. 1 
Discovery Well of Peace Creek Field, 
Surface Elevation 1,781 Ft. Dk. FI. 
Formation Markers 

Simpson Oil Company No. | K. 
Snowbarger 

Southwest Southeast Northeast 

Quarter 
Section 21, Township 23 South, 
Range 10 West 


Reno County, Kansas 


Formation Depth Subsea 
Fort Riley limestone. ......... 1,715 am 
ee 1,798 17 
Wreford limestone ........... 1,880 99 
Topeka limestone ............ 2,840 = 1,059 
Lansing-Kansas City lime... ... 3,309 ~—-:1,529 
“Mississippi” limestone ....... 3,620 = 1,839 
Kinderhook shale ............ oer salts 
““Misener” sandstone ......... 3,772 ~=‘1,991 
“Viola” limestone ........... 3,775 —-1,994 
Total depth in “Viola”’........ 3,789 2,008 
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DRILLING DEVELOPMENT 
Drilling development spread rapidly upon comple- 
tion of the Snowbarger discovery well. Within 
the first six weeks, four 3,000-barrel maximum 
size wells were brought in. Development con- 
sistently followed a 40-acre well spacing pattern. 
By the end of the year, 18 oil wells were com- 
pleted, nearly all in the maximum well size range. 
Peace Creek Northeast, the second of a series of 
fve discovery oil wells that eventually were 
ioined by drilling to form the Greater Peace 
Creek field was that of Leader Oil Company, 
Tulsa, Okla., No. 1 A. Tonn, and one and three- 
fourths miles northeast of the Snowbarger dis- 
covery well. Subsurface geologic mapping was 
followed in staking the well. Placed on potential, 
it was completed for a 3,000-bbl. maximum well 
on December 23, 1941. The Nomenclature Com- 
mittee of the Kansas Geological Society termed it 
the Peace Creek Northeast pool. 


Meanwhile, two miles north of the Tonn dis- 
covery well, a third discovery well was in the 
making, N. Appleman, Central Petroleum Com- 
pany, Wichita, and Iron Drilling Company’s No. 
| Hendrickson. A 36-ft. section of “Fernvale” 
white, coarsely crystalline limestone was logged 
from 3,678 to 3,714 ft. the productive member 
of the “Viola” limestone formation throughout the 
field. The top of the cherty dolomite member of 
the “Viola” was found at 3,714 ft. (1,968 ft. 
subsea) and penetrated two feet and casing set. 
It drew an official state potential of 217 barrels 
of oil per day by pumping test and was completed 
on December 30, 1941. The field was named 
the Hendrickson by the Kansas Geological Society. 
Drilling development in the Hendrickson pool was 
favored by high regional structural position. Al- 
though the west offset proved dry, several other 
ofisets were completed for maximum wells. 


Schweizer, the fourth of the series of individual 
pool discoveries, later combined into the Greater 
Peace Creek field was drilled by N. Appleman & 
Company and Hinkle Oil Company, Wichita, 
No. 1 A. D. Schweizer, two miles northeast of 
the Hendrickson pool. Basis for staking this semi- 
wildcat was likewise subsurface geologic mapping. 
The top of the Topeka limestone was found at 
2.735 ft. (1,009 ft. subsea) ; the Lansing-Kansas 
City lime series from 3,205 ft., the Misener sand 
lentil at 3,675 ft., and the “Fernvale” member of 
the Viola formation at 3,701 ft. First oil was 
logged at 3,721 ft., 53 ft. downdip from the 
Hendrickson discovery. Oil pay section was pene- 
trated only four feet to 3,725 ft. where produc- 
tion casing was set. It drew an initial pumping 
potential of 774 barrels of oil per day as the dis- 
covery well of the Schweizer pool. Drilling de- 
velopment in this sector of the field proved to be 
disappointing from the standpoint of small well 
size potentials and proximity to the oil-water 
contact, at least one offset making water on initial 
completion. This sector did not extend more than 
one mile northward which marked the northern 
limits of what was to be later known as the 
Greater Peace Creek field. 
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An attempt to extend the productive trend two 
and one-half miles northeastward proved a failure. 
No commercial oil showings were logged in drill- 
ing to a total depth of 3,830 ft., 33 feet in the 
Arbuckle dolomite. 


Other unsuccessful attempts to extend the field 
northward were made by Helmerich & Payne, 
Inc., of Tulsa and Wichita, who drilled three 
dry holes, two to three and one-half miles north 
of the Schweizer pool. 


Peace Creek Southwest was the fifth and last of 
the group of individual pool discoveries that were 
later consolidated into one reservoir. This well 
was drilled by the same operators who brought in 
the original pool discovery—Simpson Oil Company 
of Wichita. Their No. “B”-1 Souder was on 
acreage farmed out by the T. C. Johnson Estate of 
Wichita. 
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When it was started, the nearest developed oil 
production was one mile to the northeast. Basis 
of exploration was again subsurface geology. The 
“B”-1 Souder found the “Viola” limestone forma- 
tion at 3,671 ft. (1,886 ft. subsea) more than 56 
feet structurally higher than any of the other oil 
discovery wells. Later drilling development 
proved that No. “B”-1 Souder was drilled on the 
upthrown side of a normal fault which traverses 
the structure along a North-Northeast strike-line 
exhibiting a displacement of 130 feet. After acid 
treatments with 2,000 gallons, it drew a_po- 
tential of 1,105 bbl. daily. 


A second and deeper oil producing formation, 
the Arbuckle Dolomite, was discovered on Nov- 
ember Ist in Southwestern portion of field on west 
upthrown side of fault by the Texas Company 
No. 2 Hornbaker Center west half northwest 
southeast section 32 ownship 23 south range 10. 
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PLANT 
INSURES SMOOTH, LOW-COS'! 
OPERATION AND MAXIMUM RE.- 
COVERY OF INDIVIDUAL PURE 
HYDROCARBON CUTS. 


FRICK-REID Supe 


SUBSIDIARY JONES & LAUGHLIN STEEL CORPORATION 











Efe R INCLUDING 
SKIMMING UNITS, 
CATALYTIC CRACKING UNITS, 
GAS CONCENTRATION, 
ALKYLATION AND 


ISOMERIZATION 
UNITS. 








BY CONSTANTLY KEEPING ABREAST 
OF NEW DEVELOPMENTS IN PETROL- 
EUM CHEMISTRY, 

REFINERIES PUT LABORATORY 
ACHIEVEMENTS ON PRODUCTION SCALE. 


CHGIMEERING & CONSTRUCTION DIVISION 


TULSA,O KLAHOMA 

























Original Pool Name 
Peace Creek 
Peace Creek Northeast 
Hendrickson 
Schweizer 


Peace Creek Southwest 





Discovery Operator 
Simpson Oil Co. 
Leader Oil Co. 

Central and Iron Drlg. 
Central and Hinkle 
Simpson Oil Co. 


Name of Fee 


K. Snowbarger 
Albert Tonn 
Hendrickson 

A. D. Schweizer 
J. R. Souder 


TABLE NO. 5—DISCOVERY OIL WELLS OF NORTHWESTERN RENO COUNTY, Kay 
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Well Description of Well Le 
No. Sec. Ts 
1 SW SE NE/4 21 
1 SW SW SW/4 11 
l CWL NW NE/4 2 
1 SE SE NW/4 31 
B-1 SW NE NE 32 











































The well filled 2,075 feet with oil and no water, 
following a one hour drill stem test with packer 
set at 3,722 feet on top of the Arbuckle 1,936 
feet subsea. 


Table No. 2 


Number of Completed Wells 


Source of Data: Kansas Corporation Commission, 


Conservation Division, Wichita, Kansas 


(Discovery Date, July 30, 1941) 


NE Bs I so okicrd eS occas elo eer 12 wells 

es Seer reer ere ce 73 wells 

ees S, Teeeiesca sks acevvesas 128 wells 

Ne ess scan a eedadideonnbwe 137 wells 

ee ae, a 135 wells 
STRUCTURE 


Subsurface structure of the Peace Creek area is 
that of a monocline which dips southeast mainly 
at an average rate of about 25 feet to the mile. 
The structure is interrupted by a terrace occupy- 
ing the northeast quadrant of T. 23 S., R. 10 W., 
and by a normal fault striking North-Northeast 
with a displacement of 130 ft. extending for a 
distance of 11% miles in the southwest quadrant 
of the same township. Despite these structural 
features, the predominating feature of the ac- 
cumulation of oil at Peace Creek is a variation 
in stratigraphy wherein portions of the two upper 
members of the “Viola” limestone formation have 
been removed by truncation and erosion and were 
overlapped successively by Silurian, Mississippian 
and basal Pennsylvanian strata. The stratigraphic 
trap conditions were not limited to the Peace 
Creek sector locally but were evident in a cres- 
cent extending from the Stafford townsite on the 
southwest to the town of Sterling on the north- 
east. The “Fernvale’ member of the “Viola” 
limestone, which is the principal oil reservoir at 
Peace Creek, is removed by regional truncation 
and erosion progressively Northwestward, as was 
the overlying Maquoketa dolomitic shale and part 
of the underlying “Viola” cherty dolomite. Oil 
has been found on both sides of the normal fault 


a4 


described although the gas cap is confined to the 
upthrown side in certain sections. 


The principal controlling factors in oil accumu- 
lation at Peace Creek are the absence or presence 
of the “Fernvale” member of the “Viola” forma- 
tion accompanied by presence of porosity and 
permeability of that member. In general, oil pro- 
duction has been developed at subsea levels as 
high as 1,877 ft. in the southwestern corner of the 
field; oil pay has been commercially developed as 
low structurally as 2,020 ft. subsea, on the south- 
eastern side of the field, thus marking a produc- 
tive group of subsea elevations as shown in fol- 
lowing table: 


TABLE NO. 3 
Subsea Productive Elevations 


Sector of Field and Prod. Relief 


Position Highest Lowest No. of Ft. 
West of fault: 
Upthrown ..... 1,877 1,886 9 


East of fault: 


1,934 2,020 86 


Downthrown .. . 


From the above table, it is evident that oil ac- 


cumulation, while geographically continuous on 
both sides of the fault, is divided vertically into 
two sectors; that west of the fault and on its 
upthrown side displaying very slight relief, and 
that east of the fault and on its downthrown 
side exhibiting the normal productive relief based 
on regional position of the eroded, productive 
“Fernvale’” member, of the “Viola’’ formation. 


Commercial gas production has been developed 
from the upper part of the “Viola” formation 
only on the upthrown, westward side of the fault 
cutting the field. Gas has been logged in at least 
four wells. 


The first completed gas well was the west offset 
to the “B”-1 Souder at The Texas Company’s 
No. “B’-1 Hornbaker, where the top of the 
eroded “Viola” was logged at 1,837 ft. subsea, 
the highest gas well in the field, structurally. 
However, a second gas discovery was completed 
by Lion Oil Refining Company’s No. 1 R. Yust, 
one mile to the north, which found the top of 
the eroded “Viola” at 3,635 ft. or 1,853 ft. sub- 
sea. It was completed on December 16, 1942 
for an initial potential of 12,000,000 cubic feet 
of gas daily. 








TABLE NO. 4 
Stratigraphic Fields on Southeastern Flank of Central Kansas Uplift 
A. Oil Fields 
Field and County Producing Proven Total No. Estimated 
Formation Acreage of Wells Ultimate 
Recovery 
Le ee Viola 6,880 237 29,033,000 
Zenith, Stafford and Reno........... Viola, “Misener” 
and Maquoketa 5,840 344 42,270,000 
i idddeiviwinbaan © abe ae eas 560 21 3,880,000 
OE TOT Terre Te a. 2.<,* <—  deeteoss 
Barnholdt, Rice, McPherson......... Miss. Chat “eS +) 

NL ts x die Chane woke nea s Miss. Chat 1,500 ve f 24,339,000 
CE Levan bkhe aed aes sean Miss. Chat 920 ee oe 
B. Gas Fields 
Ee ee ee ee ““Misener” 640 3 tesa 
EE Cnn danensddewewen ees Maquoketa 160 cK saseeee- 
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Date Completion 

of Potential 

Ree. Completion (B.O.P.D.) 
10W July 29, ’41 7,510 
\0W Dec. 23, *41 3,000* 
OW Dec. 30, 41 217 
OW | Feb. 5, 42 774 
|0W June 1, '42 1,102 


UNITED INTERVENING AREAS) 
Type Gravity Producing Formation Method 
of of Oil Top of Viola — of 
Potential Deg. Be. Name of Pay (Subsea ) Discovery 
Draw-Down 43 “Viola” LS. —1994 Subsurface 
Draw-Down 43° @ 80° “Viola” LS. —1992 Sursurface 
Pumping “Viola” LS. —1934 Sursurface 
Pumping 36.” “Viola” LS. —1975 Subsurface 
Bottom-Hole Pressure “Viola” LS. —1886 Subsurface 


imum Potential Allotment by Rules and Regulations of Kansas Corporation Co mmission 








WELL COMPLETION PRACTICES 


The most common method for completing oil 
wells at Peace Creek employs the setting of casing 
on top of the “Viola” lime where it is cemented. 
The top of the “Viola” is determined by drilling- 
time and by coring. After the customary 72-hr. 
time lag allowed for the cement to set, cement 
plug is drilled out and the hole loaded with a 
cushion of 1,000 ft. of fresh water in the more 
prolific sectors of the field. When the maximum 
pay section penetration is reached as indicated by 
maximum fillup, the hole is bailed down and the 
well allowed to clean itself into mud pits if the 
fow is sufficiently great. Otherwise, the well is 
swabbed, and placed on the pump. Nearly all 
wells are acidized after initial completion and 
potential. 


In the southwestern corner of the field where 
gas under high pressures is logged in the upper 
part of the “Viola” formation, the gas section 
is mudded off and drilled through, pipe set 
through the oil pay and gun-perforated with 
about 10 shots to each feet of pay section, and 
completed through casing perforations. In the 
same sector, wells intended for gas completions 
are drilled through the entire series to the Ar- 
buckle dolomite, Schlumberger electric well log 
surveyed, the hole plugged back to the Simpson 
and the pipe set through the gas pay and then 
gun-perforated for completion. 


General field practice calls for the taking of a 
temporary or swabbing potential, usually 50 bar- 
rels when the well is initially tested. When the 
well is completed initially, another potential is 
taken natural, by physical pumping test based on 
an 8-hr. period, or by indicated productivity as 
shown by the use of bottom-hole pressure bombs 
or Depthograph or Echometer which registers the 
productivity from the rate of fillup. 


CASING PRACTICE 


Casing practice employed at Peace Creek com- 
prises the use of only two strings of casing. The 
surface string is 854-in. or 10-in. O. D. set to an 
average depth of about 285 feet and cemented. 
The production string is usually 51%4-in. set at 
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about 3,800 feet. Pipe is usually landed on top 
of the “Viola” formation unless the well is car- 
ried through the gas cap, in which case pipe is 
set through the oil pay and gun-perforated. 


Casing practice followed by Skelly Oil Company 
calls for setting 10-in. O. D. pipe set at a depth 
of 273 ft. and a 6-in. production string set at 
about 3,700 ft. (in the southwestern corner of 


the field.) 


OPERATING COMPANIES 


Companies operating properties at Peace Creek 
include Cities Service Oil Company, (the largest 
from the standpoint both of number of wells and 
productive acreage), Republic Natural Gas com- 
pany, Magnolia Petroleum company, Derby Oil 
company, Simpson & Noble, Sinclair Prairie Oil 
company, Transwestern Oil company, Mid-Con- 
tinent Petroleum corporation, Stanolind Oil and 
Gas Company, Barnsdall Oil company, Lion Oil 
Refining company, Auto Ordnance, Inc., Carter 
Oil company, The Texas Company, W. E. 
Porter et al, Iron Drilling company, N. Apple- 
man and Company. Carter Oil Company, a pro- 
ducing subsidiary of the Standard Oil Company 
of New Jersey, entered the field during 1942. 


STRATIGRAPHY: PRE-CAMBRIAN 


The only test in the immediate vicinity of the 
Peace Creek field which reached the pre-Cam- 
brian rocks is that located approximately three 
and one-half miles southwest of the pool proper 
in the Zenith area. This well, a salt water dis- 
posal test, was drilled by Sinclair Prairie Oil 
Company. Top of the pre-Cambrian granite was 
logged at a depth of 4,714 feet. 


CAMBRIAN 


REAGAN. The presence of 52 feet of ““Reagan’”’ 
sand of upper Cambrian age is indicated in a deep 
test drilled 11 miles northwest of the field, where 
it lies unconformably on pre-Cambrian granite 
in place. The “Reagan”, as shown in micro- 
scopic well cuttings from wells taken on the Cen- 


tral Kansas uplift, is an angular, medium-grained, 
frosted, quartzitic sand. 


CAMBRO-ORDOVICIAN 
ARBUCKLE. The Arbuckle dolomite of upper 


Cambrian and lower Ordovician age lies uncon- 
formably upon the “Reagan” sand. Only one well 
has drilled through the entire section of Arbuckle 
dolomite in the Peace Creek district, Sinclair 
Prairie’s No. 1 McComb. One salt water dis- 
posal well drilled in the heart of the Peace Creek 
field stopped at a 174-ft. penetration of Arbuckle 
dolomite before it was completed. In general, the 
Arbuckle is fine to coarse crystalline dolomite, 
containing zones of colitic chert. Productive Ar- 
buckle on the Central Kansas Uplift are Cotter 
and Jefferson City correlatives of the Ozark type 
section. 


ORDOVICIAN 
SIMPSON. 


buckle dolomite is the Simpson formation. In the 
Peace Creek area, it is composed of red and gray 
and green shales with thin zones of hard gray 
cemented calcareous sands and white and grey 
sand clusters. 


Unconformably overlying the Ar- 


It carries occasional grey dense 
crystalline lime streaks and grey sandy micaceous 
shale. Thickness in this field varies from 60 to 
80 feet. It is correlated with the lower and 
middle Chazy of the New York type section of 
the Ordovician system. 


“VIOLA”. The “Viola” formation unconforma- 
bly overlies the Simpson at Peace Creek. In this 
field, it is comprised of three members, a basal 
limestone member, 5 to 25 ft. thick, composed of 
white, grey, non-cherty limestone with inter- 
bedded sands; a middle cherty dolomite member, 
60 to 80 ft. thick, comprising brown to grey, 
crystalline dolomite, interbedded with 2 to 4-in. 
bands of honeycombed, tripolitic porcelain chert; 
an upper member of “Fernvale’’ limestone, 2 to 
30 ft. thick, comprised of white to pink, coarsely- 
crystalline limestone. As to correlations, the lower 
member is Black River, the middle member is 
Trenton, and the upper member is generally con- 
ceded to be of Maysville-Eden in the Cincinnatian 
series of the Ordovician system. The “Fernvale” 
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and parts of the cherty dolomite members are 
truncated and eroded away updip. 


SILURIAN 


MAQUOKETA. A thin layer of Maquoketa 
shale has been reliably logged in several wells 
drilled in the southwestern corner of the field. 
The Maquoketa unconformably overlies the 
“Fernvale”. It is a dark to light greenish-gray, 
dolomitic shale. However, it is generally absent 
over most of the Peace Creek field, probably due 
to erosion rather than to non-deposition. It is 
correlated with the Richmond beds of Medinan 
age in the type section. 


MISSISSIPPIAN 


“MISENER”. Unconformably overlying the 
“Viola” formation at Peace Creek are thin sand 
lenses of unconformity sands known in oil-field 


46 
































CHASO HAAN 
JAGKSO higon 
POPTA ° ~ AT 
Holjén 4 c 
JEVFE =< 
west fru ° 
LE skgfoos g “3 ui 
° 
A syhwye zy Dore 
M, a yfe 
* a 2 ' 
lunch, Ci hd Te wT e H N 
A “A 
ABSONSEE at. ora 
SA 
1s few, 
° nd. 
a Y 
FRAN 
nwgfed 4 
alls E ri F 
A Z 
E 
1c 
° 
er 
lwafer| 
AY 
Guynri wi 
° a4 ¢ 
LOZA 
L ° fe 
Ch a cree M 3 AAD. 
HOMA Mery 9ts US 6 4 
cOXN ausve 
1) al) Ok a 
Cit ° Me ANT OSH saVisaw, 
CLEVE Veo EEA eyfoula0 ig! 
bouna Wewok. 
THA Idep(ille SHELL) Poytau 
ree iy Mi’ © 
OL GHES c Alé st WilbGrto 
' TLAIN 
FAUL 
a a / Pants vatfey ‘ 7 ©} Latimer | LE FLORE 
° Altus 4 S 
HARMON ° : te 
JACKSON Lawto' ungan aa 
F i 3 G 
cs arsS* rederich ; ove ey Moke PUSHMATAHA 
Ti v Walters 4 
LLMAN - AS ARVER TOKA Antlers 
OT TON Waurika N MS CURTAIN 
Se — ° rdmorg o ‘ 
p JEFFERSON | sr" CHOCTAW 
° v RS On 
Ma +a ug? Idabel 
Cru r RYAN 0° New? ° 
P -- o* 
PALEOGEOLOGY OF VIOLA LIME . CAFTER M*CLELLAM 


nomenclature as “Misener” named after F. D. 
Misener of Tulsa, Oklahoma who first discovered 
commercial oil accumulations in similiar deposits 
in eastern Oklahoma. Occurring irregularly as 
beach sands and off-shore sand bars in the lower 
Mississippian, it is lithologically a fine to medium, 
quartzitic sandstone containing black chert. In 
the Peace Creek field, it occurs as thin beds of 
sandstone intercalated in the lower sandy green 
shales of the Kinderhook. 


KINDERHOOK. The Kinderhook formation 
in the Peace Creek area is comprised of a lower, 
silty dolomite, 0 to 56 ft. thick found in the 
northeastern corner of the field, and an upper 
shale bed, 0 to 108 ft. thick, comprised of green 
to red shale and containing white to tan chert 
and clusters of rounded sand. The upper shale 
member has been logged in nearly all wells drilled 


Regional Paleogeology of “Viola” Line. 
Areas Underlain by “Viola” in Blue; 
Regional Uplifts in Red. 


in the field. The Kinderhook shale thickens 
to the southeast, attaining a maximum jp. 
terval of 131 feet in the southeastern corner 
of the field. As much as 164 feet of Kinder. 
hook section has been logged at a dry hole 
drilled two miles east of the field at Hollow 
Drilling Company’s No. 1 J. T. Wilson, 
The Kinderhook is absent in Lion Oj] Re. 
fining Company’s No. 1 Yust, where the 
Basal Pennsylvanian Conglomerate is in un- 
conformably contact with the “Viola” for. 
mation. Along the northwest side of the field, 
the Kinderhook is overlain by the Basal 
Pennsylvanian Conglomerate. Elsewhere to 
the southeast, it is covered by the “Missi- 
ssippi” lime. It is separated by angular un- 
conformities between the underlying Viola 
limestone (and Maquoketa shale where 
present) and between the overlying Basal 
Pennsylvanian Conglomerate. 


“MISSISSIPPI” LIME. Throughout 
nearly all of the producing sectors of the 
Peace Creek field is found a thin section of 
“Mississippi” limestone which varies from 0 
to 55 feet in thickness. It is essentially a 
chalky, residual chert but elsewhere to the 
northeast it contains zones of tan to buff 
limstone and red chert at its base. It is cor- 
related with the Boone of the St. Joe series 
of the lower Osage. 


STRUCTURAL HISTORY 
LOWER PALEOZOIC 


The Paleozoic structural history of the 
Peace Creek pool was affected by at least 
three periods of adjustment; 


(1) the post-Arbuckle-pre-Simpson ; 
(2) the post-Maquoketa-pre-Kinderhook; 
and the 


(3) post “Mississippi” lime-pre Basal Penn- 
sylvanian conglomerate. 


Sequence of Sedimentation. Following the de- 


Joseph A. Kornfeld. 
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position of the Jefferson City and Cotter members 
of the thick, Cambro-Ordovician Arbuckle dolo- 
mite, widespread regional truncation occurred 
over the Central Kansas Uplift. After a hiatus 
of long duration, characterized by base-levelling, 
the Ordovician seas invaded the area and de- 
posited a series of Ordovician sands, dolomites 
and shales around the rim of the Central Kansas 
uplift. The “Viola” limestones were laid down 
with fairly regular succession over the Simpson 
formation. A major structural disturbance fol- 
lowed with the erosion of the upper portion of the 
“Viola” limestones. The Maquoketa dolomite 
which had been laid down across most of the 
Peace Creek district was removed by erosion. 
Thin beds of “Misener” sands were laid down 
over the eroded surface of the “Viola’’ lime series. 
Rapid submergence preceded the deposition of the 
Mississippian. (The Kinderhook was laid down 
in quiet non-turbulent marine waters as shown by 
the presence of well-preserved plant spores and 


Relationship of Structure to Oil Production. 


Mississippian conodonts). This was followed by 
deposition of residual beds of Mississippian Osage 
age, principally residual chert from higher eleva- 
tions. The next significant structural event was 
the base-levelling of the now-prominent Central 
Kansas uplift allowing deposition of vari-colored 
cherty basal Pennsylvanian conglomerate over the 
now-based-levelled area including Peace Creek. 


Another period of submergence brought inter- 
rupted deposition of vari-colored shales in the 
overlying Marmaton formation which initiated 
Pennsylvanian sedimentation. 


STATISTICS FOR PEACE CREEK FIELD 


Average depth of all holes drilled 

Number of producing oil wells (October 
20, 1943) 

Deepest hole drilled (Cities Service No. 3 


Eroded “Viola” Line Shown in 
Blue; Overlying Kinderhook 
Shale in Half-black; Mississippi 
Lime in Red. Base Map Cour- 

tesy Kansas Blue Print Co.—> 





SUBSURFACE STRUCTURE 
“VIOLA' LIME 


PROFS Hay 
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Deepest formation tested in field proper. .Arbuckle 
Amount of acreage in proved area 
Length of producing area 
Width of producing area 
Gravity of crude oil: 

Viola lime reservoir..........36 to 43 deg. B 
Location of field: 

Townships 22 to 23S., Ranges 9 to 10 W. 

Discovery date of field July 30, 1941 
Accumulative production : 


(Jan. 1, 1943) 1,557,973 bbl. 


ANALYSIS BY POOLS 
Peace Creek 
PEE Es Mass spa dncecwnesewa 
Hendrickson 


772,732 
466,539 

. -294,717 
16,750 
7,235 


Schweizer 


yg SS Se ee 


Combined areas ......ccccceee. 1,557,973 
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Left: Compressor station. Auxiliary building in forge 


ground. 


Below: Interior of compressor station. 











By R. P. Mase and N. C. Turner* 


Combination System at Crossville, Ill., Includes Two Compressor Sta- 
tions with Single Distillation Unit—Processes 20,000,000 Cubic Feet 
Daily with 14,000,000 Returned for Pressure Maintenance. 


A COMBINED repressuring system and gasoline 
absorption plant recently completed by Warren 
Petroleum Corporation and the producers in the 
Crossville, Illinois, area incorporates several ad- 
vanced features tending to efficient and economical 
operation. The fields served by this unit are Cal- 
vin and New Harmony which are west of the 
Wabash River, and Griffin field which is east of 
the Wabash River. These areas are normal oil 
production fields rather than distillate fields. The 
project is one of the largest repressuring plants in 
the country of this type and handles approximately 
20 million feet per day of green gas, of which 14 
million cubic feet per day comes from the ab- 
sorbers as residue gas for return to pressure main- 
tenance operations. The natural gasoline plant is 
operated by Warren Petroleum 
Pressure maintenance operation is under supervi- 


Corporation. 


sion of an engineer representing the Repressuring 
Committee. 


The larger fields, namely Calvin and New Har- 
mony west of the river, are located six miles from 
the Griffin field east of the river. 
duce the size of the gathering system the com- 


In order to re- 


pressor installation was divided into two stations. 
One, a 4000 horsepower station, handles gas from 
the Calvin-New Harmony fields and is located 
near Crossville; the other is a 2400 horsepower 
station located in the Griffin field. The distilla- 
tion unit and hydro-carbon fractionating system 
are centralized and are located in conjunction 
with the Calvin-New Harmony compressor sta- 
tion. A remote absorber handles the gas from the 
Lean oil 
is pumped to this absorber from the Calvin-New 


Griffin station and is located close to it. 


* Chief Engineer & Process Engineer Frick-Reid Supply 
Corporation 
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Harmony plant and the fat oil returns under this 
absorber pressure. This arrangement makes possi- 
ble the use of a single distillation and fraction- 
ating system to handle the products from both 
plants. Since a fractionating system required to 
produce the number of products required in this 
plant is of necessity somewhat complex, the ad- 
vantages of a centralized system both from a 
standpoint of first cost and operation are obvious. 


The gathering and return systems were laid al- 
most wholly in the flood area of the Wabash River 


. Valley. For this reason it was necessary to anchor 


all pipe lines larger than six inches in size. Due 
to the presence of numerous lagoons and by-pass 
channels a large number of suspended pipe line 
crossings were required. The gathering and re- 
turn systems for this plant consist of over 200 miles 
of pipe lines varying in size from two inches to 
twenty-four inches. Because of the probability of 
floods, the Crossville plant, consisting of the main 
compressor station as well as the gasoline plant, 
was erected on an escarpment approximately one 
hundred feet above the Wabash River valley. 


In order to return the residue gas directly to the 
field, the compressor stations are set up to com- 
press the gas to required pressure for gas mainte- 


‘nance before introducing it to absorbers. A con- 


siderable portion of the absorption gasoline and 
lighter products are condensed by compression and 
subsequent cooling. This unstabilized material in 
case of the remote Griffin plant is introduced into 
the fat oil line down-stream from the absorber. 
In the case of the Crossville plant the unstabilized 
compressor condensate is handled through a vent 
system and from there is pumped directly to the 
absorption gasoline stabilizer. 


Absorber pressure at Griffin is approximately 700 
pounds, while at Crossville, absorber pressure is 
approximately 600 pounds. These pressures are 
sufficient to reinject the gas to the producing strata. 
Residue gas is dehydrated as it comes from both 
absorbers in order to prevent hydrate formation in 
return lines and control equipment. Florite solid 
absorbent system is used. 


Analysis of “Green Gas” is as follows: 
Mol Per Cent 


_ er eae Pee 64.42 
SO Aas ean wee eee mea 14.28 
Ce! tne atncwaetaeeutenaees 11.06 
Beh, vstewstsasesauseapamae 1.16 
PA atener de vanwue en iwieten 5.09 
DAE: ba ew cn hn ain pnd een eo 95 
a ee ee er ee ee 1.28 
DE winteateweeceahaadwnes 1.76 


Analysis of residue gas returning to field: 
Mol Per Cent 


TS rors ete ere eee 76.81 
Oe sducndeniecwasidindans 14.90 
Ee cote ee phthwwkatdied shea 8.13 
PS HicaesAearwedenesgneds 16 


The distillation system of the gasoline plant is con- 
ventional except that stabilization of fat oil and 
reabsorption of all vent vapors is carried out ina 
single unit, which derives its heat from heat ex- 
change. Stabilized fat oil then passes to a conven- 
The combination fat ail 
stabilizer and reabsorption operation simplifies 


tional stripping still. 


the operation of the unit since no tail gas com- 
pressor is required. It also appreciably reduces the 
amount of ethane to be handled in the subsequent 
fractionating equipment. This in turn reduces the 
loss of propane since as mentioned below the pro 
pane loss is approximately proportional to the 
ethane removed where a refrigerated reflux con- 
denser is not used. At the same time operation 
of the unit is very flexible. 


All unstabilized absorption gasoline along with 
butane, propane and lighter liquid constituents 
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Top: Piping at process 
area. 


Circle: Top of pressure 
storage tank. 


Right: Front view of 
main process area. 


are pumped to the first of a four-column stabilizing 
system. No. 1 fractionating column produces from 
the base finished absorption gasoline of desired 
vapor pressure ranging from 12 pounds to 26 
pounds under operator’s control. Overhead prod- 
uct from the No. 1 column is condensed and 
accumulated for feed to the No. 2 column. This 


teed contains all butanes in excess of that required 


for absorption gasoline, along with propane and 
such lighter constituents as are not completely 
removed by the fat oil stabilizing unit. 


Base product from the No. 2 column consists of 
a butane propane mixture. The overhead product 
trom this column contains all ethane and lighter 
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Photos by C. Dudley Johnston for Frick-Reid Supply Company. 


elements along with such propane as is lost inci- 
dental to operation without benefit of a refriger- 
ated reflux condenser. This is discarded to fuel. 


Base product from the No. 2 column, consisting 
as above stated of butanes and propane, becomes 
feed to No. 3 column. In this system mixed bu- 
tanes are recovered from the base, while com- 
Mixed 
butanes from the base of No. 3 column become 


mercial propane is recovered overhead. 


feed to No. 4+ column. Iso-butane passes over- 


head, while normal butane is taken from the base. 


Absorption gasoline coming from base No. | col 
umn is Perco sweetened. Base product from No. 2 


Top Center: Piping at Crossville plant 


Top Right: Pipes and storage at Crossville 


column consisting of butanes and propane is Caustic 
washed. Propane, iso-butane and normal butane 
recovered from No. 3 and No. 4 columns do not 


require further treatment. 


Plant design and construction of Crossville com- 
pressor station and gasoline plant was furnished 
by Engineering and Construction Division, Frick- 
Reid Supply Corporation, working in conjunction 
with engineering and operating force of Warren 


Petroleum Corporation. 
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Above: Applying plastic 


plug. 


Right: Mud acid treat- 
ment. 


Miosr important of the problems facing the 
petroleum industry today is how to secure from 
existing wells the crude required to meet the con- 
stantly increasing demands of military and essen- 
The wells now being 
completed do not provide sufficient oil to offset 
the decline of the present producers. As a result 


tial civilian consumers. 


of this situation the industry is giving greater 
attention to technical developments which will 
improve the production efficiency of existing wells, 
thus promoting the economic recovery of the 
greatest possible percentage of the oil in place in 
the reservoir. 


This trend toward engineered reconditioning 
of marginal and submarginal wells involves vari- 
ous techniques, some of which may be entirely 
mechanical, while others may utilize the knowl- 
edge, materials and methods of the chemical en- 


gineer. 


* Sales Manager, Dowell Inc. 
** Development Engineer, Dowell Inc. 


The application of chemicals to wells in order 
to improve their productive characteristics has 
long since become an established progressive force 
in the business of producing oil. The economic 
advantages derived from the acid treatment of 
wells producing from reservoirs composed essen- 
tially of limestone is so well known that further 
discussion is unnecessary. However, the success- 
ful chemical treating and reconditioning of this 
type of wells has furnished the basis for the in- 
troduction of numerous addition agents, special 
types of equipment and improved techniques that 
have resulted in the expansion of chemical well 
treating to include wells producing from all types 
of formations. 


Very early in the development of the acidizing 
industry certain problems were encountered that 
indicated the need for suitable addition agents to 
solve or minimize these treating difficulties. One 
of the most troublesome problems was the com- 
plete and rapid removal of the spent acid products 
which tended to cause an appreciable amount of 





. 
am, 


~ « 


plugging of the pores, thus offsetting the ad- 
vantages to be gained from acidizing unless they 
could be removed. In low pressure reservoirs this 
problem was paramount because of the high vis- 
cosity of the reaction products and the pressure 
available in the reservoir to effect their expulsion. 
Another problem involved the reduction of the 
pressures required to force the treating com- 
pounds into the saturated zones of very low 
permeability. 


The solution of both of these problems was 
secured by the use of suitable surface tension de 
pressants which, when added to the acid solution, 
caused a sufficient reduction in the surface tension 
of the treating chemicals so that the reactiom 
products moved freely through the formation 
These same agents permitted the treating chemr 
icals to enter the zones of low permeability at 
substantially lower pressures. 


The use of these low surface tension chemicals 
produced successful results in many low pressure 
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By *R. D. Shaw and **A. C. Polk, }, 






wi 
tre 
alt 
be 
cel 
fo: 
en 
int 
pli 
lov 


to 


blo 


In 
the 













he ad- 
ss they 
irs this 
gh vis 
yressure 
yulsion. 
of the 
z com 
ry low 


ns was 
sion de- 
olution, 
tension 
reaction 
‘mation. 
g chemr 
bility at 


hemicals 
pressure 


OLEU®M 


HAND TO THE OILFIELD ENGINEER 


Provides Effective and Economical Means of Recondition- 


ing Wells—Development of New Methods and Equipment 
Makes it Possible to Deal with Variety of Conditions that 


Impair Productivity. 


areas in which all previous attempts to recondi- 
tion chemically had failed. Low surface tension 
acid also made possible the treating of wells com- 
pleted in sand formations, as the acid could be 
injected, at minimum pressures, into this type of 
formation despite low initial permeability and 
porosity. 
The large scale laboratory studies of cores 
which accompanied the expansion of the chemical 
treating of wells completed in sands revealed that, 
although all of the acid soluble carbonates were 
being removed effectively, an appreciable per- 
centage of clay-like compounds, indigenous to the 
formation, plus quantities of drilling fluids, which 
entered the sands during drilling, were being left 
intact and causing a considerable amount of 
plugging of the pores. It followed, therefore, 
that the economical results secured by the use of 
low surface tension acid on sands were due only 
to the removal of the carbonates present as pore 
blocking or cementing material. 


In order to improve the results secured from 
the use of acid on sand it became apparent that 


other addition agents had to be found that would 
cause the dissolution or disintegration and _ re- 
moval of these clay-like particles and mud 
sheaths. The continued study of these problems 
resulted in the introduction of mud acid, a com- 
bination of low-surface tension acid and addition 
agent capable of attacking and effecting the re- 
moval of these normally insoluble pore-blocking 
compounds. 


The experience gained from the use of this 
type of treating compound in wells completed in 
sand formations and in wells where infiltered 
drilling fluids have caused producing difficulties 
has established its economic value as a recondi- 
tioning procedure. 


The further analyses of reconditioning prob- 
lems revealed that numerous wells were declining 
much too rapidly. Upon examination it was dis- 
covered that accumulations of paraffin or wax 
deposits were sealing off the productive formation 
and lowering the efficiency of the bottom hole 
equipment and tubing to the extent that only a 
minimum amount of production was permitted 


Acid deepening equipment in operation. 


to enter the well bore and move to the surface. 
A combination of laboratory and field work de- 
veloped suitable solvents, field testing apparatus 
for the selection of the proper solvent, and meth- 
ods of application to correct economically the 
numerous conditions encountered. The value of 
parafin solvents is governed entirely by proper 
diagnosis, followed by the engineered application 
of the selected solvent. The chemical removal of 
this sealing material restores the production to a 
normal status; therefore, it becomes evident that 
periodic chemical cleaning of this type is very 
sound practice. 


The expanding use of chemicals in wells was 
accompanied by an increase in the number and 
complexity of production problems encountered. 
The most common of these problems was the 
control of the chemicals during application so 
that they entered the desired zone. The use of 
jelly seal was an early step in acid control by 
chemical means. Jelly seal is an organic chemical 
solution which remains in a fluid state until ap- 
plied to the proper point in the well where it sets 
into an impermeable gelatinous mass incapable 
of further movement except under very high 
This 


widely to block off undesirable sections in the 


pressures. organic compound was used 
bottom of wells. This product made possible the 
treatment of many types of wells which would 


not ordinarily respond to chemical applications. 


After the jelly seal has served its purpose bac- 
teria, which were introduced prior to its applica- 
tion to the well, digested the jelly, causing it to 
return to a liquid state and thus facilitating its re- 
moval along with the other fluids produced from 
the well. 


The chemical reconditioning of wells which were 
completed in sections of varying permeability or 
multiple productive zones, one or more of which 
had been previously acidized, presented the need 
for additional knowledge as to the distribution 
of permeability throughout the entire productive 
sections. This information would allow the en- 
gineer to secure greater efficiency from the chemi- 
cal treatment as a more specific diagnosis could 
To obtain this information the electric 
After applying the elec- 
tric pilot to field problems, it was found that in 


be made. 
pilot was introduced. 


addition to furnishing the desired information, it 
also afforded a method of absolute, positive con- 
trol during the introduction of chemical treating 
agents. 


The electric pilot is an instrument which utilizes 
an electrical current in connection with two in- 
jected fluids, one a conductor and one a non- 
conductor of electricity, to determine accurately 
the interface between the two fluids. The accu- 
rate location of the fluid interface accomplishes 
five major functions: (1) To determine relative 
permeability of the formation in place; (2) to 
spot or locate acid at any desired depth or for 
controlled use in any selected zone in the pro- 
ducing formation; (3) to find the top of mud or 
other chemical bridges; (4) to re-locate lost cas- 



















































































Ing points or tubing bottom; and (5) to deter- 
The abundant 
information supplied by the electric pilot makes 
this service almost an economic necessity on any 


mine the location of casing leaks. 


work-over job. It is now possible to acidize 
selectively a producing formation and direct the 
acid into the less permeable zones so that uniform 
permeability throughout the section can be estab- 
lished. 
now an actuality in old wells that, due to inade- 
application 


Therefore successful reconditioning is 


quate methods, were approaching 


abandonment. 


Some of the types of wells wherein the electric 
pilot has proved most beneficial are: wells with 
extended productive sections exposed ; wells with 
two or more producing pay zones; wells requir- 
ing reacidizing; wells which have been deepened 
or plugged back to new horizons; wells which 
have a sand formation exposed above or below 
limestone formation; wells producing excessive 
quantities of gas or water. These services, as 
applied to reconditioning, cause the economic 
value of this instrument to be readily acceptable. 
During any reconditioning program, it occasion- 
ally becomes necessary to employ the services of a 
work-over rig to repair mechanical difficulties 
which arose during the previous productive life of 
the well. It has been necessary to squeeze cement 
in order to shut off water leaks around the casing 
seat or to control bottom hole water after the pro- 
ductive section has been opened and produced. 
During such operation it is not uncommon to leave 
a cement sheath plastered over the fact of the pay 
zone. ‘This condition either prevents entirely or 
cuts down materially the entrance of oil into the 
well. If the productive section is of considerable 
length the acid jet gun is generally used as it would 
be uneconomical to remove the cement sheath me- 
chanically. 


The acid jet gun connects to the bottom of the 
tubing, is lowered into the hole and spotted op- 
posite the section to be jetted. Acid is then intro- 
duced into the tubing and impinged against the 
formation through jets in the gun, causing a high 
velocity stream of inhibited acid to dissolve and 
disintegrate the cement. The removal of scale 
which has accumulated during the productive life 
of a well on the bottom hole equipment, such as 
screens, liners and so forth, is easily and economi- 
cally accomplished with the aid of the jet gun. The 
use of the jet gun reduces the volume of chemical 
solution required; therefore, the cost of recondi- 
tioning such a well is held to a minimum. The acid 
jet gun also has been employed advantageously 
where a well is producing from a thick section, 
generally limestone formation. In such cases, the 
amount of acid required to completely cover the 
exposed section would exceed the limits of econ- 
omy. Therefore, through the use of a smaller 
amount of acid in conjunction with the jetting ac- 
tion obtained with the jet gun, the desired results 
are obtained at small expense to the operator. 


Still another use for the jet gun is that of drilling 
out cement plugs with acid, as well as the deepen- 
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ing of wells completed in a limestone formation. 
For this type of work, a special drilling head is 
used on the bottom of the jet gun. The acid is 
then jetted against the cement plug or lime forma- 
tion, and the desired results are obtained through 
a combination of the jetting action of the acid, to- 
gether with the solubility of the materials in con- 
tact with the acid. 


This last mentioned adaptation of the acid jet gun 
led to the development of more proficient acid 
deepening equipment. In some fields it has been 
found that material increases in production were 
obtained by deepening the wells a short distance. 
Where this is the case various conventional drill- 
ing methods have been employed. However, the 
cost of moving in tools to drill and clean the wells 
is prohibitive in most instances. Through the use 
of acid deepening equipment, operators have been 
able to keep cleaning out and deepening costs at a 
The equipment used for deepening 
wells with chemicals has been simplified greatly so 
that no expensive or cumbersome equipment is 


minimum. 


necessary. A standard pulling unit, in most cases, 
is the only equipment furnished by the operators. 


Acid deepening of wells is accomplished by circu- 
lating acid through specially designed jets installed 
in a standard rock-bit. 
acid deepening of wells lie in its economy, costing 
about 25 percent less than the standard drilling 
methods. Other advantages are: (1) Minimum 
amount of equipment required by operators; (2) 
bailing of the well and mud conditioning are not 
prerequisites to the acid drilling method ; (3) shut- 
down time is held to a minimum, usually not over 
two days being required to deepen the wells; (4) 
no clean-out is necessary after deepening; (5) a 
small well crew consisting of one tubing unit op- 
erator and helper is all that is needed. A regular 
tubing crew will be needed to make the two round 
trips of the tubing at the start and finish of the 
operation; (6) the acid serves a dual purpose; it 
does most of the drilling and increases the per- 
meability of the pay zone; (7) as most of this type 
of work is done in limestones, the cuttings are dis- 
solved by the drilling fluid, eliminating use of a 
bailer for their removal. 


The main advantages of 


With the accomplishment of better control of ap- 
plication of the chemicals, together with additional 
chemical compounds with which to work, the field 
of beneficial services in the reconditioning of wells 
steadily broadens. There are many fields in which 
numerous wells are penalized in production due to 
high gas-oil ratios. Toward this end the chemical 
engineer introduced a chemical compound called 
formation plug. The plug, in a liquid state, can be 
pumped into the well and displaced into the gas 
bearing part of the formation and there held in 
place until set. The formation plug is forced into 
the formation as a fluid containing no suspended 
particles and sets into an impermeable mass, thus 
effectively blocking the pores through which the 
gas has entered the well. The oil productive sec- 
tion of the exposed pay zone may be blocked off 
with jelly seal or by other means, prior to the ap- 








plication of the formation plug, and in this manner 
the engineer is assured that only the gas bearing 
strata will be plugged. 


The use of the electric pilot, which has previously 
been discussed, has played an important part in the 
gas-oil ratio control work. With its aid the en- 
gineer has been able to apply acid selectively to the 
oil-bearing section of the exposed formation. In 
this manner he has accomplished increases in per- 
meability throughout the oil producing zone, thus 
increasing the percentage of oil produced, and 
thereby effecting a lower gas-oil ratio. This par- 
ticular style of treatment is especially advar- 
tageous from an economic standpoint in fields 
which enjoy lenient allowables and in the conser 
vation of reservoir pressure. 


The control of water-oil ratio is a problem of long 
standing to the oil producer as the entrance of 
water adds greatly to the operating cost, thereby 
severely damaging the operator’s economic struc 
ture. Into this field chemistry has introduced the 
use of specially designed plastics. The use of 
plastics to shut off water has proved to be & 
tremely economical and most effective, .as it is 
inexpensively applied and is a permanent plugging 
agent. The plastic is applied in a fluid state with 
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the aid of a specially designed bailer and sets to 
a hard resin in a few hours time. This plastic 
plug is impermeable and possesses abnormally 
high bonding strength with the formation. This 
high bonding strength together with assured pene- 
tration of the plastic into the formation, due to 
the absence of colloidal material in the fluid, are 
characteristics which have long been sought as an 
eflective, economical means of absolute control of 
oil-water production problems. By the use of 
plastics in the East Texas field alone many wells 
have been converted from pumping to flowing 
wells by the complete elimination of water. Other 
wells which were producing an abnormally high 
percentage of water prior to the application of 
the plastic plug are now producing their allow- 
ables with only a very small percentage of water. 


Left: Testing jet gun prior to running. 


Below: Selective acidizing with the electric pilot. 
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Chemistry as applied to production and recondi- 
tioning problems is firmly established and there 
can be no doubt of its present economic impor- 
tance. The continued cooperation between petro- 
leum and chemical engineers assures the constant 
flow of new chemicals, new and improved me- 
chanical devices and more proficient techniques in 
their approach to petroleum problems. There- 
fore, as we view the future of chemistry, in this 
role, the benefits to be derived from its continued 
application in the petroleum industry assume in- 
finite proportions. 
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Change in Middle East Mission 


Mystery continues 
to envelop the plans and 
activities of Petroleum 
Corporation. 
A new crop of rumors 


Reserves 


was set in circulation a 
fortnight ago when Abe 
Fortas, former Under- 
secretary of the In- 
terior, who had been 
designated as head of 
PRC’s mission to study 
the Middle East oil 
situation, abruptly re- 
signed and accepted induction into the Navy as 
an apprentice seaman. 





Abe Fortas 


There had been some Congressional criticism of 
the Fortas appointment on the ground that he had 
no familiarity with oil. The answer to this was 
that there were several experienced technical men 
on the mission and that the task of the chairman 
was to make diplomatic arrangements with officials 
of the country or countries where PRC might wish 
to operate. Fortas’s explanation of his resignation 
was his impatience with the delay of the mission 
in getting under way although this was attributed 
in part to difficulties in arranging transportation. 


Following his announcement it was rumored that 
the projected expedition would be abandoned or 
indefinitely postponed but it is now understood 
that the mission will proceed as planned and 
probably will be on its way before this appears 
in print; further, that it will be headed by E. L. 
DeGolyer, well-known geologist and former As- 
sistant Deputy Petroleum Administrator, who 
was the original choice for this position. 


May Look for a New Deal 


MEEANWHILE it has been definitely published 
and not denied that the negotiations previously 
under way with the California Arabian Standard 
Oil Company by which the government, through 
PRC, sought to take over the company’s conces- 
sion in Saudi Arabia or to acquire a large stock 
interest in the company, have been discontinued. 
Unwillingness of the company to accept the 
proffered terms of the government is the com- 
monly assigned reason. Meanwhile rumors have 
been in circulation that PRC may divert its atten- 
tion to other areas in the Persian Gulf region, 
either to Kuwait where an oil field has been in 
course of development under joint ownership of 
Gulf Oil Corporation and Anglo-Iranian Oil 
Company, Ltd., or in the area between Kuwait 
and Saudi Arabia control of which has been in 
dispute between the two for years past, 
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A more probable theory is that the Middle East 
mission will make a report covering the general 
situation in that part of the world that will serve 
as a guide to such action as the government may 
decide to take. Meanwhile the possibility of ex- 
panding refining facilities in the Middle East 
under some different arrangement from that pre- 
viously proposed is not ruled out. 


Voorhis Attacks Directive 70 


BREPRESENTATIVE 
Jerry Voorhis of Cali- 
fornia, is concerned lest 
PAW’s Directive 70 
governing foreign oil 
operations, as well as 
other directives issued 
by PAW, is leading to 
“a more extreme mon- 
opoly situation in our 
oil industry than any 
we have ever known 
before.” 





Rep. Voorhis 


Addressing the House recently, Voorhis declared 
that WPB’s certificate that Directive 70 is neces- 
sary to the prosecution of the war goes much 
further than merely suspending the antitrust 
laws with regard to the decisions, program and 
actions of the foreign operations committee under 
the directive. “The certificate,” he asserted, “is all 
that was needed to make complete suspension of 
the antitrust laws an accomplished fact. Such sus- 
pension has by that certificate been approved in 
blanket fashion by the chairman of the War Pro- 
duction Board and henceforth anything whatso- 
ever which the foreign operations committee may 
decide to do now or in the future is exempt from 
any antitrust law on the statute books.” 


Fear International Rationing 


SENATOR Truman’s investigating committee 
also has picked up the scent of what they suspect 
is an international scheme for control of the 
world’s oil supply. They attribute the idea to 
Petroleum Administrator Ickes and they are bent 
on knowing more about the government’s oil 
policy and plans for participating in such an under- 
taking. The subject has been discussed for some 
time behind closed Congressional doors, and it is 
reported that the scheme for internationalizing 
petroleum has the cognizance of the President. 
The plan is understood to call for control of world 
petroleum reserves through a joint committee of 
the United Nations. The Petroleum Adminis- 
trator for War is represented as global-minded 
and not averse to being given the job of heading 


ECHOES FROM THE WASHINGTON OIL FRONT «x 


By Ww. J. Maddox, Chief of Washington Bureau 


up such a committee. Under the reported ar- 
rangement the committee would ration oil on an 
international basis. 


Truman Pursues Canol 
Inguiry 

IN turning the searchlight on the global oil 
activities of the administration, the committee 
first looked into the Army’s $130,000,000 de. 
velopment in Northwestern Canada—commonly 
called the Canol project. First witness called 
was Petroleum Administrator Ickes who promptl; 
touched off verbal fireworks by declaring that the 
enterprise was unsound, would be of no practical 
value after the war and should be junked to save 
the government the $30,000,000 still required for 
its completion. The Secretary declared that he 
never had been consulted regarding the under- 
taking and that the first information that came 
to him regarding it was through a chance con- 
versation of Deputy Administrator Davies with 
one of the contractors engaged in the work. 
“The project never would have been undertaken”, 
he asserted, “if we had had anything to say about 
it.” 


It would have been far cheaper, the Petroleum 
Administrator said, to transport oil by tanker 
from California to Skagway and pump it by pipe 
line from there to Whitehorse than to bring it 
across the mountains from Norman Wells. The 
same amount of oil that will be handled by the 
Canol pipe line, he declared, could have been 
moved by one good-sized tanker making four trips 
a year. 


The War Department stands by its guns, how- 
ever, and Undersecretary Patterson put in 2 
vigorous defense of the Canol undertaking as 2 
war emergency measure, declaring that it would 
be as sensible to criticize the cost of Salerno on 
the basis that the land captured was worth only 
a few dollars an acre. 


Foreign Division Split in Three 
PAW’s reorganizs- 


tion of its foreign divi 
sion into three units 
with an over-all oper- 
ating committee to 
co-ordinate their work 
is said to be due to the 
recent expansion in at- 
tivities. It is just 4 
normal growth, but # 
part of its added re 
sponsibilities the div 
sion is preparing to take 
up the duties that will 
be entailed in administering Directive 70. 





W. D. Crampton 
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William D. Crampton, formerly associate director 
of the foreign division, has been named director 
of foreign supply and distribution; William B. 
Heroy, formerly PAW’s director of reserves, will 
te director of the foreign production division ; and 
C. Stribling Snodgrass, former associate director 
of the foreign division will be director of the 
foreign refining division. A foreign operating 
committee, composed of the three chiefs with 
Crampton as chairman, will coordinate the work 
of the division. According to Deputy PAW Ralph 
Davies, the three divisions “will continue to func- 
tion along the same lines they pursued when they 
were organized as sections in the foreign division. 
In recent months the work of each section has 
developed to the point where it was becoming 
ynwieldy to operate as one division.” 


Action Sought on Oil Price Bill 


ArT last it begins to 
look as though a crude- 
price-increase bill might 
get Congressional con- 
sideration. Proponents 
even predict that once 
such a measure is before 
the House they can 
muster enough votes for 
its passage. Oil mem- 
bers have had phenome- 
nal success in getting 
signers to the “dis- 
charge” petition that 
would take the Disney bill to boost crude prices 
to parity from the Banking and Currency Com- 
mittee, where it has been pigeonholed for months, 
ad place it before the House. Now that the 
signatures of a majority of the House—218 mem- 
bers have been obtained the backers of the bill 
expect to bring it to the floor by Dec. 13, the 
frst discharge date. 





Rep. Disney 


One reason for the progress made is that after 
months of shadow-boxing oil-state members have 
atlong last got together in throwing their weight 
tchind something tangible—in this instance the 
Disney bill. Some help has come too from the 
independent producers who have been dropping 
into Washington from time to time to see their 
Congressmen. 


The stiffening attitude of both Republicans and 
Democrats against OPA and subsidies on both 
sides of Congress has boosted the crude-price cause. 
Economic Stabilizer Vinson’s suggestion of a sub- 
‘dy instead of a flat, over-all crude-price hike 
tas furnished them something to shoot at. 


The Disney bill, if and when it does come before 
the House, will probably face a stiff fight, maybe 
tven a stiffer one in the Senate, if it gets that far. 
And if finally wrapped up and sent to the White 
House, it undoubtedly will draw a Presidential 
veto. The President would back up Vinson, whose 
itcision to turn down Ickes’ recommended in- 
‘ease, certainly reflected his own views. 
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Iekes Seeks Subsidy Formula 


MEANWHILE Secretary Ickes is going ahead 
with Judge Vinson’s suggestion and searching for 
some plan or program for stimulating discovery 
of more crude reserves short of a general price 
increase. Judge Vinson expressed the opinion that 
he “entertains no doubt whatsoever of the ability 
of PAW, in cooperation with the Petroleum In- 
dustry War Council, to devise a practical, work- 
able program for giving additional financial 
support to exploratory activity and development 
of new fields without increasing the cost of living, 
burdening government or business with an im- 
possible administrative task, or dispensing public 
funds to those not engaged in exploratory activity 
or development of new fields.” 


However, thus far PAW has been unable to dis- 
cover or invent any such plan. Ickes has set his 
staff to work on the problem, and at the API 
meeting in Chicago, called on the industry to 
“undertake immediately to try to formulate some 
program or policy, other than a general price in- 
crease—one which we can conscientiously recom- 
mend to Judge Vinson as practical, workable and 
administratively feasible.” 


He told the oil men that he was unwilling “in 
view of our needed additional reserves, to allow 
this question of proper financial incentives for 
producers to remain unsolved. Therefore, it is 
necessary that we proceed in good faith and with 
all possible speed. This, as I have said, is the next 
step. Only after we have attempted to devise such 
a program as has been requested can we in PAW 
determine what the steps thereafter shall be.” 


Ickes is going to try to find some formula, but he 
has his fingers crossed—and in the meantime is 
beating the bushes for another method of attack 
when he has to report failure. 


New Chief of Army’s Oil Supply 


Bric. Gen. Howarp 
L. PEcKHAM is the new 
chief of the Army’s 
Fuels and Lubricants 
Division, which is re- 
sponsible for all petro- 
leum supplies, except 
aviation gasoline. He 
succeeds Brig. Gen. 
William E. R. Covell, 
who was placed in 
charge of the division 
when it was created last 
June by Lt. Gen. Som- 


ervell, chief of Army Service Forces. 





Brig. Gen. Peckham 


Lt. Col. Jay L. Taylor, formerly vice president 
and general manager of Halliburton Oilwell Ce- 
menting Company, continues as second in com- 
mand. General Peckham is an army man, but the 
division has drawn largely on the oil companies 
for the approximately 100 officers on its staff. 


Production at Norman Wells 


Just before the Truman committee began its 
hearings on the Canol project, information was 
released both in Washington and Ottawa, that 
27 wells connected with the development are now 
producing. Wells drilled to July 1, 1943 were 
producing 3,000 b/d and more was in sight. 


Twenty-six wells in the Norman field were com- 
pleted by Imperial Oil, Ltd., under contract with 
the U. S. government, and 23 of these produced 
oil. Four wells were drilled outside of the field 
under the contract, at a distance from the area, 
and three on the edge of it. Prior to the agree- 
ment, four additional wells had been drilled, 
making a total of 27 that went into production. 
It was disclosed also that the pipeline from Nor- 
man wells to Whitehorse is scheduled for com- 
pletion about January 1944, and the refinery at 
Whitehorse is to be im operation probably by May. 
The line from Skagway to Whitehorse was said 
to be in operation. 


First Use of Gasoline from Coal 


NEXT move in enact- 
ment of legislation for 
government _construc- 
tion and operating of 
plants 
for making oil from coal 
the House, 
Rep. Jennings 
Randolph is to carry the 
ball. The O’Mahoney 
fuels-from-coal bill re- 
cently passed the Senate. 
Randolph’s bill in the 
House is a companion 
The bill passed the Senate with but 
slight discussion, and a similarly smooth course is 
expected in the House. Only objection to the 
proposal was that the government might go into 


demonstration 


is up to 
where 





Rep. Randolph 


measure, 


competition with private business in the produc- 
tion of synthetic fuels. An amendment met this 
objection. Meanwhile Congressman Randolph has 
achieved the distinction of being the first statesman 
to make a trip in a plane powered by gasoline 
derived from coal. The trip extended from West 
Virginia to Washington and the gasoline was 
supplied by the pilot plant operated by the Bureau 
of Mines at Pittsburgh. 


Record December Quotas 


PAW Ickes has certified to the various oil 
producing states for December a record produc- 
tion rate of 4,694,200 b/d of all petroleum 
liquids. This is a net increase of 58,500 b/d over 
the November production certification. The rate 
for each district showed a net increase, except 
District 1 where a slight decrease was made to 
conform with the productive capacity of the oil 
fields in that area. 


















Ralph T. Zook 


RALPH T. ZOOK, newly elected president 
of the Independent Petroleum Association of 
America, has long been identified with association 
activities in the industry. His first contact with 
the oil business was as a sales engineer for gas 
engines and gasoline plants from 1909 to 1914. 
In the latter year he formed a partnership with 
Wm. J. Sloan out of which grew the Sloan and 
Zook Company of which he is president. The 
activities of the combination were first concerned 
with the manufacture of liquid hydrocarbons from 
natural gas. Later it extended to secondary re- 
covery operations in New York and Pennsylvania 
and subsequently included production and refining. 
He is a former president of the Pennsylvania 
Grade Crude Oil Association, a director of the 
Bradford District Oil Producers Association, a 
director of the National Stripper Well Association 
and a member of the Petroleum Industry War 
Council. 


J. k. BRANTLY, president of Drilling and 
Exploration Company, is spending several weeks 
in Brazil where his company is conducting ex- 
ploratory drilling for the National Petroleum 
Council representing the Brazilian government. 


J. E. Brantly 


ANSON G. PHELPS, traffic manager of 
Standard Oil Company of New Jersey, is retiring 
under the company’s annuity plan after 42 years 
of service. Edward D. Sheffe, assistant traffic 
manager, moves up to take Mr. Phelps’ place. 
Mr. Phelps has spent his entire career with the 
company. He became manager of the Traffic 
Department in 1933. Three years later he was 
made chairman of the company’s newly created 
Transportation Committee which was formed to 
coordinate rail, barge and pipe line movements. 


Mr. Sheffe joined the Standard organization in 
1912. He has handled most of the company’s 
cases before the Interstate Commerce Commission 
and is also a registered practitioner before the 
United States Maritime Commission. 


THE War Department, Army Map Service, 
Corps of Engineers, U. S. Army, is seeking maps, 
city plans, port plans, place name lexicons, gaze- 
teers, guide books, geographical journals and geo- 
logical bulletins, covering all foreign areas, outside 
the continental limits of the United States and 
Canada. They are particularly interested in maps 
and guide books purchased within the last ten 
years. Those who are not prepared to donate such 
material to the War Department, may lend it for 
the duration, or long enough for reproductions to 
be made. Franked labels will be forwarded for 
Maps issued by the United 
States Government and the National Geographical 


their convenience. 


Society are not wanted. Persons who have maps 
available are asked to write to Miss Viohla Kli- 
pell, Head of N. Y. Library Branch, Army Map 
Service, Room 820, 1270 Sixth Avenue, New 
Yorks, 20, N.Y. 


ELMER R. SMITH, export engineering rep- 
resentative of Lane-Wells Company has completed 
an extended trip through South American oil 
fields. His trip covered Peru, Venezuela, Colum- 
bia, Trinidad and Mexico, and revealed a keen 
interest in the possibilities of increased production 
in all these countries. 


Elmer R. Smith 





















Margaret Corrie 






FIRST woman to occupy a key executive po- 
sition in Union Oil Company’s organization, and 
one of the first to serve as director of public re- 
lations for a major oil company, is Miss Margaret 


































Corrie whose appointment to this position was an- 
nounced by President Reese Taylor on Noven- 
ber 1. Miss Corrie has been connected with 
Union Oil for the past five years except for an 
interim when she was located in Washington as 
administrative assistant to the chief of the Iron 
and Steel Branch of the War Production Board. 


SENOR LUCIANO RESTREPO, who has 
been actively identified with oil development in 
Colombia for the past thirty years, and who was 
recognized as the foremost figure in the country’s 
industry, passed away early last month at his resi- 
dence in New York. Senor Restrepo was instrv- 
mental in enabling Roberto De Mares to prove 
the De Mares concession which subsequently was 
taken over by International Petroleum Co., Ltd. 
Later he joined with John W. Leonard in or- 
ganizing the Leonard Development Company 
which drilled a number of wells on the Las Monas 
structure, and in recent years he had participated 
in the development of several other concessions be- 
sides organizing the royalty company “Regalias 
Petroliferas Colombianas S. A.” 


Educated at Stevens Institute of Technology and 
Columbia University, Senor Restrepo had a mul- 
titude of friends in the oil industry, both in his 
native country and in the United States. When 
the news of his death was announced to the 
Colombian Congress, both Houses adopted mo 






tions of condolence addressed to his family. 








Luciano Restrepo 
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Don't get left 


Refiners who put off their post- 
war planning too long are likely to 
be left at the post—or at least, not to 
be in at the finish 


CATALYTIC CRACKING HYDROFORMING 
REFORMING DEHYDROGENATION 
HYDROGENATION POLYMERIZATION 


ALKYLATION UNISOL TREATING 

ISOMERIZATION RETREATING 

THERMAL CRACKING POLY TREATING 
SWEETENING 


U.O. P. CATALYSTS U.O. P. INHIBITORS 


OIL IS AMMUNITION—USE IT WISELY f \ CARE FOR YOUR CAR FOR YOUR COUNTRY 


Universal Oil Products Co. ‘| Petroleum Process Pioneers 
Chicago 4, Ill., U.S.A. \ ‘ For All Refiners 


The Refiners Institute of Petroleum Technology 
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ENForMATION collected by the Industrial Sal- 
vage Branch of the Salvage Division of the War 
Production Board shows that the nation’s stock- 


pile of scrap steel is falling to dangerously low 
dimensions. At last report, inventories of scrap, 
iron and steel had fallen to a 37 day supply. Some 
of this inventory does not lend itself to peak steel 
production. And this is at a time when the ex- 
panded scale of war operations calls for a great 
increase in steel manufacture for use in merchant 
ships and naval craft, in tanks, combat vehicles, 
guns, and for general munitions production. 


The vital importance of an adequate supply of 
scrap to the maintenance of the war production 
program is well understood by most readers of 
Wor.tp Petroteum. It is exemplified by the 
simple fact that half of every ingot ton of steel is 
made from scrap. This means that many tons of 
scrap are required for every ship, tank and gun or 
other war machine that is wholly or mainly of steel 
construction. Nothing else can more quickly or 
more seriously hamper the war effort than failure 
to maintain a constant supply of scrap metal. 


In the earlier drive for the accumulation of metal 
scrap a relatively large amount was collected from 
individual families, from attics and basements, 
farm yards and rubbish heaps but this is a non- 
recurring supply. Once it has been gathered up 
no more can be obtained from the same source, at 
The most 
dependable sources of supply and the ones that 
yield large tonnages of the kind of steel most readily 


least not for the duration of the war. 


useable are the industrial plants of the country. 
And in the yield of such material the oil industry 
ranks very near the top. 


This Standard Refinery 


Yielded 3,500 Tons of Scrap 














WPB APPEALS TO OIL INDUSTRY FOR MORE SCRAP 


For this reason and because of the urgent need 
for substantial tonnages of metal to replenish 
dangerously dwindling supplies a special appeal is 
being directed to the management of oil enter- 
prises to resurvey their shops, refineries, storage 
yards and other establishments for discarded or 
obsolete materials and equipment that can be di- 
verted to the national service without serious loss 
or injury to company operations. Every branch 
of the industry must contribute substantial ton- 
nages of scrap if the urgent needs of war produc- 
tion are to be met. 


Top ranking officers of the oil companies alone 
have the authority needed to make decisions affect- 
ing disposal of much needed heavy scrap. Special 
emphasis is being placed on dormant scrap. Idle 
machinery, equipment and materials make ideal 
No. 1 heavy melting scrap. All industry is today 
engaged in efforts to salvage dormant scrap. 


Dormant scrap is defined as machinery, equipment, 
tools, dies, moulds, fixtures, etc., which are obso- 
lete or which are incapable of current or future 
use in war production because they are broken, 
worn out, irreparable, dismantled, or in need of 
unavailable parts. Dormant scrap should not be 
construed to apply to reusable machinery and 
equipment which can currently or in the future be 
used by the owner or others, with or without re- 
pairs, to contribute directly to war production. 


If continued peak steel production is to be main- 
tained throughout the coming months, the petro- 
leum industry must increase the tempo of its 
salvage efforts. In order to reach the over-all in- 
dustry goal of 9,800,000 tons of iron and steel 
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scrap before the year end, each oil company must 
step up its salvage efforts in line with the efforts 
of all industry. 


Salvage managers and their committees should do 
these things as soon as possible: 

(1) Resurvey all plants and properties as sources 
for dormant scrap. 

(2) Prepare an up-to-date list of all idle and 
obsolete equipment, machinery and tools. 

(3) Arrange to dispose of all items they know 
to be unquestionable as scrap. 

(4) Arrange to study questionable items for 
future disposition. 


Operations of the general salvage branch of the 
War Production Board are being carried on 
through more than a million volunteer workers 
on a country-wide basis. The country is becoming 
decidedly scrap-conscious. This points the direction 
for some very effective public relations advertis- 
ing. The petroleum industry is urged to tell the 
story of their scrap program work in trade and 
consumer media. Such publicity is very desirable 
for its effect in keeping the scrap program before 
the trade and public audiences. Salvage and scrap 
work must be on a continuing basis for the dura- 
tion of the war. 


Another critical shortage has developed in waste 
paper, more critical than at any time since the war 
began. This has come about through the drop in 
wood pulp production, the raw material of brown 
paper and paperboard. The wood pulp shortage 
comes from the steady decline in wood cutters, 
who cut pulp wood for the paper mills. And the 
only substitute for the wood pulp raw material is 
properly processed waste paper. 


Some mills have already drastically curtailed 
operations because of lack of waste paper. Others 
are working on waste paper inventories of days 
or even hours. 


It may not be generally realized how important 
this waste paper is to the war effort. Paper has 
gone to war. It is used in a wide variety of war 
and munitions equipment. 


Enormous amounts of brown paper and _ paper- 
board are used in making shipping containers for 
offshore delivery of food and munitions. The petro 
leum industry is urged to salvage as much of this 
material as possible. All waste paper is urgently 
needed. As evidence of this, an understanding has 
been reached whereby waste paper consumers have 
agreed to buy at ceiling prices, all grades of waste 
paper, properly processed, until February 15, 194: 
This agreement should provide a powerful stimu- 
lus to industry in the collection of all grades o 


waste paper. All kinds of paper are needed in- 
cluding paper from office and order department 
files, shipping containers, brown paper and pap*t 


board. 
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THE major objective of all industrial processes 
s normally directed toward a maximum return 
m investment. Each process must stand on its 
own two feet financially or be sentenced to eco- 
nomic oblivion. Industrial competition and profit 
acentive demand that the desired results be ef- 
lected at minimum cost. The process engineer 
must determine the optimum operating conditions 
which will produce the greatest enonomy and his 
forts are greatly facilitated if adequate process 
lata from pilot plant operation are available. 


‘ome correlation is possible between laboratory 
‘ets and the operating characteristics of commer- 
ial size units, but as a dependable medium by 
which optimum operating conditions can be set and 
yields predicted with reliable accuracy, the value 
ofa pilot plant is unquestioned. 


Efficiency of fractionation is one of the most im- 
rortant factors having significant influence on the 
werall economics. When the fractionator pre- 
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Fig. 1—Floor view of Sted- 
man pilot plant, showing still, 
part of column, control board 
and receiving tanks. 


100 PLATE PILOT 
FRACTIONATING UNIT 


By L. B. Bragg and J. W. Lewis, Jr.* 


ceding a chemical process produces a charge not 
meeting the specifications for the most economic 
operation, chemical consumption increases and 
yields of valuable products decrease. Such a con- 
dition is not necessarily a reflection on the ability 
of the fractionator to produce the desired quality. 
Fractionation involves many variables and it may 
be that because of the absence of pilot plant data, 
the process engineer cannot readily determine the 
optimum operating conditions. If he finds it nec- 
essary to depend on whatever laboratory informa- 
tion may be available, his own experience and 
experiments, he must then wait, and hope that a 
desirable balance will result. During this time, a 
unit of large capacity may lose enough valuable 
product to pay for the cost of a pilot plant. Just 


such an undesirable condition is also possible where 
fractionation is used to separate finished products, 
particularly where the specifications, physical and 
chemical, approach those of a pure compound, or, 
as in some petroleum fractions, where there is a 
large difference in octane rating for a small differ- 
ence in boiling point. In these and similar cases, 


economic balances may be seriously affected. 


An adequate and flexible pilot plant serves to 
clarify many operating problems and it would 
seem that attempting to control large industrial 
units without benefit of pilot plant experience is 
attended with much speculation. Realizing the 


very definite need for pilot plant data in design- 


* Engineering Department, Foster-Wheeler Corporation. 


———S— 








ing industrial processes employing fractionation, 
Foster Wheeler has installed in its laboratory at 
Carteret, N. J., a pilot plant fractionating unit 
using Stedman packing, having the following 
features: 

(1) A 6-inch fractionating column, containing 16 


(2) 


(3) 


(4) 








feet of Stedman packing, having a separation 
capacity equivalent to approximately 100 the- 
oretical plates. 

A batch charging capacity of 160 gallons, 
making larger distillate fractions possible for 
complete analysis. 

Automatic control of the heat input to the 
still to maintain a constant pressure differen- 
tial across the column, permitting maximum 
throughput rate. 

Automatic top-of-column temperature con- 
trol. 





(5) 
(6) 
(7) 


Wide range of operating pressure (high vac- 
uum to 300 pounds per square inch). 
Electrically heated column jacket permitting 
adiabatic column operation. 

Still heating by electricity, steam or Dow- 
therm vapor—the use of the two latter in 


conjunction permitting accurate control of 
the temperature of the heating medium. 
Semi-or full continuous operation. 

An overall height from floor line of less than 
28 feet. Fig. II shows a simplified flow dia- 
gram of this unit. 


(8) 
(9) 


Perhaps the shortest cut to an understanding of 
what Stedman Packing is and how it works can 
best be made through an understanding of its basic 
feature: the provision of entirely independent 
paths for the flow of the liquid and of the vapor. 


Fig. I11—Left; Section of 

packing illustrating pat- 

tern of pyramids, vapor 

openings, valleys and side 
slip. 








When a wire screen of proper mesh is adequately 
wetted with a liquid, a liquid film forms over the 
open spaces of the screen and over the wire from 
which the screen is made. This film forms op 
both sides of the screen. 


If such a wetted screen surface be slightly inclined 
and more liquid be fed to the screen at the higher 
level, an even flow of liquid over the screen surface 
(top and bottom) results. If a great number of 
such screen surfaces be arranged in exact geometric 
pattern, (See Fig. III) so as to produce a great 
surface of flowing liquid, with a systematic ar. 
rangement of vapor passageways which produce a 
positive vapor flow over and around that surface, 
a veritable honeycomb of descending reflux surface 
is achieved with which the ascending vapor makes 
a great number of contacts per unit height of 
packing. 


The separating efficiency of Stedman packing js 
well established. Its ability to separate individual 
hydrocarbons (and other compounds) of 99 per- 
cent plus purity has been demonstrated, not only 
in the laboratories of Foster Wheeler but also in 
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ture control mechanism. It has greater sensitivity 


and accuracy and insures maximum yield of desired 


product with a minimum expenditure of heat 

the laboratories of many of the leading chemical duce an Iso-Butane of 99.9% purity from an while at the same time increasing the sharpness of 

and oil companies and in the research bureaus of equimolal mixture of these two hydrocarbons separation between fractions. In conjunction with 

the government. would require a minimum of 27 theoretical plates ; the use of this mechanism, it is also frequently the 

(b) the boiling point difference between Octane practice to control Top-of-column pressure to 

“ The column in the unit here described contains and Iso-Octane is 26°C. and from an equimolal avoid errors that would otherwise result from vary- 
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16 feet of Stedman packing. Under the usual op- 
erating conditions this column will contain about 
100 theoretical plates and for convenience sake the 
column is given a 100 plate rating, at which con- 
dition the H.E.T.P. (Height Equivalent to a 
Theoretical Plate) is 1.92 in. A column of 100 
plates is adequate for most fractionating problems 
facing the distillation technologist today, and is in 
fact more than sufficient for many separations. 


A quick approximation of the minimum number of 
theoretical plates required to effect different de- 
grees of separation from different types of charges 
may be obtained from the data shown graphically 
in Fig. IV. 


This graph shows the relationship between (a) 
the degree of purity required in the fractionation 
of the more volatile component of an equimolal 
mixture of two components, (b) the minimum 
number of theoretical plates required, and (c) the 
difference in boiling points of the two components 
of the charge. 


For example: (a) the boiling point difference be- 
tween Butane and Iso-Butane is 9.44°C., to pro- 


— 


Footnote to Fig. IV: This graph was developed from data 
shown in the article “Hydrocarbons in Petroleum” by 
Frederick Rossini (Table II), Petroleum Engineer, Febru- 
ary 1943. 
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mixture of these two hydrocarbons, an Iso-Octane 
of 99.9% purity may be separated with a mini- 
mum of 10 theoretical plates; (c) 100 theoretical 
plates, using total reflux, will separate a 99.9% 
pure product out of an equimolal mixture of two 
components having a boiling point difference of 
2.4°C.; a 99% purity from a mixture of 1.6°C. 
difference and a 90% purity from a mixture of 
0.8°C. difference. The graph also indicates that, 
for any given difference in boiling point, the re- 
quired number of theoretical plates is roughly 
doubled when one moves from 90 to 99% purity. 


In the research and development work on Stedman 
packing, operating pressures indicated that the 
differential between the top and bottom of the 
column could be utilized to control the permissible 
throughput rate to the column. This was subse- 
quently found to be so and, inasmuch as through- 
put rate is a function of heat application, these 
three operating factors were combined into a 
simple but effective automatic control in which a 
predetermined pressure differential actuates the 
control valve which supplies the heat to the still. 


The relationship of these operating characteristics 
is shown graphically in Fig. V. 


The Foster Wheeler Corporation has developed 


the use of an improved Top-of-column tempera- 


One of the unique fea- 
tures of the improved temperature control device 


ing atmospheric pressure. 


is a Klaxon warning given to the operator when 
the temperature increases above the control tem- 
perature, indicating that the column has reached 
its capacity to separate that product quality which 
corresponds to a specific temperature level or 
range. 


Semi- or full continuous operation is possible. 
Connections are made at different points on the 
column for feed entrance. 


Three major purposes were kept in mind in design- 

ing this pilot-plant unit: 

(1) To provide the engineering department with 
adequate and accurate pilot plant data on the 
fractionating problem of the moment. 

(2) To provide operators of fractionating units 
with precise fractionation data on their charg- 
ing stocks so that they may more accurately 
determine the optimum operating conditions 
to obtain the maximum economy, 

(3) To disclose, in clearer perspective, the process 
obsolescence of existing plant distillation 
equipment and the economic justification for 
the construction of plant-size precise frac- 
tionation units. 

(4) To create interest in and promote research in 
precise fractionation using Stedman packing. 


































Iw the Gulf of St. Lawrence, near Charlotte- 
town, Prince Edward Island, the Cities Service 
Company and Socony-Vacuum Oil Company, Inc. 
have undertaken jointly to drill a deep test well 
in an effort to locate new oil reserves in eastern 
Canada. Following a survey made several years 
ago, Cities Service Company acquired through a 
subsidiary the oil rights to the whole of Prince 
Edward Island, an area of about 2,184 square 
During the summer months of 1940 and 
1941 geophysical investigations were carried for- 


miles. 


ward, and in 1942 Socony-Vacuum Oil Company, 
Inc. was invited to join in the investigations, and 
later decided to participate in the venture on a 
fifty-fifty basis. 


Drilling is now under way eight miles south of 
Charlottetown in Hillsborough Bay where seis- 
mographic surveys indicated the crest of the anti- 
cline. It was necessary to erect a drilling “island” 
or foundation in open water having a depth of 16 
feet at lowest tide and 26 feet at high tide where 
wave, tide and ice problems must be met. The 
foundation is of log crib construction, filled with 


DEEP TEST DRILLING 





ON PRINCE EDWARD ISLAND 





Exploration Well in the Gulf of St. Lawrence. 


some 8,000 tons of rock and concrete, and has a 
surface area of 9,000 square feet. It was erected 
by the Foundation Maritime, Ltd. of Montreal. 


The drilling rig is the heaviest and most modern 
type available to suit conditions existing in the 
bay, and equipment is at hand to go to a depth of 
over 10,000 feet if necessary. All preparations 
are complete to continue drilling through the se- 
vere winter months, when transportation to and 
from the drilling site must be by motor sled over 
the ice. 


Operations are under the supervision of The 
Island Development Company, a Socony-Vacuum 
subsidiary ; and Loffand Bros. Company of Tulsa, 
Oklahoma, are the drilling contractors. 


For many years past there has been a small pro- 
duction of oil and gas in New Brunswick province 
which is a next door neighbor of Prince Edward 
Island. Development of the industry on a sub- 
stantial scale would be of value in supplying the 
requirements of eastern Canada, which must other- 
wise come from Latin-American countries or the 
Gulf Coast of the United States. It would also 
provide additional reserves to offset the dwindling 
volume of new oil discoveries within the Western 
Hemisphere. 








HAMMERS 





x OPNEUMATIC 
TOOLS 


ROTODRILLS 


PNEUMATIC 















CAMBORNE - - - - 


*Phone: Camborne 2275 (4 lines). 


PLANT 





ROTOGRINDS 


BROS. LTD. 






ENGLAND 


"Grams: ‘‘Airdrill-Camborne™ 


SPECIALISTS 





— 





WORLD PETROLEUM 





























sdern 
1 the 
th of 
tions 
1€ se- 
) and 
over 


The 
cuum 
Pulsa, 


| pro- 
Vince 
lward 
a sub- 
ig the 
other- 
or the 
d also 
idling 
estern 





WORLD PETROLEUM 


ABSTRACTS 


Summaries of the Mest Important Articles as Published in the Oil Press 


of the World Dealing with Technical and Economie Aspects of the Petro- 


leum Industry—Edited by Dr. 0. W. Willcox. 


GEOLOGY 


Discovery Thinking—A. I. Levorsen, in BULLETIN 
AMERICAN ASSOCIATION PETROLEUM GEOLOGISTS, Vol. 
27 (1943) No. 7, pp. 887-928. 


The question of enlarged petroleum reserves has 
lately assumed large importance, and brings to the 
forefront the problem of expanding the rate of new 
discovery. This author, who has previously em- 
phasized the necessity of developing the geologic 
approach to the problem here makes an extensive 
restatement of this method of approach. 


The basis of the recommended approach lies in the 
existence of wedge belts of porosity. A typical wedge 
belt is the woodbine sand which lies under the great 
East Texas oilfield. The characteristic of this sand 
is that it was tilted, its upper edge eroded and then 
covered by sediments which enclosed it under an 
impermeable layer, making it an ideal porous, up- 
dip stratigraphic trap for catching and holding the 
world’s greatest petroleum deposit. 


The application of the principle of wedge belts is 
simple. Once clearly understood, the concept of the 
undiscovered petroleum reserves of the United States 
can be expanded almost without limit. This is be- 
cause there are thousands of miles of buried, up- 
dip, wedge belts of porosity in rocks which are known 
to produce oil and gas elsewhere, but are to-day only 
partly explored or completely unexplored. A wedge 
belt may be called the clue to a province whereas a 
local fold is the clue to a pool. 


The author conceives that more than 10,000 miles 
of such wedge belts remain to be explored. Funda- 
mentally, they represent the same ‘rpe of geology 
which has in the past produced half a billion barrels 
of oil in the dolomite wedge belt of the Trenton 
formation of Indiana and Ohio; the same kind of 
geology which has and will produce 4 billion or 
more barrels of oil in the 60-mile porosity wedge 
known as the East Texas field; or which has pro- 
duced more than a billion barrels of oil along the 
wedge known as the Midway-Sunset district of Cali- 
fornia. The evidence for these unexplored wedges 
is almost entirely in the geologic literature and they 
are each well known to most geologists. In some 
places the evidence is largely the result of surface 
mapping, in others it is the result of a few test wells, 
and in still others it is the result of various com- 
binations of well known surface and subsurface data. 
If the confidential data in the hands of the oil com- 
panies were available, it is probable that as many 
more miles of unexplored wedge belts of porosity 
would be known as are known to-day. If to that 
is added the new wedge belts of porosity which will 
most certainly be discovered in the exploration of 
those wedges now known, the ultimate number of 
miles which remain to be explored should be suffi- 
cient to satisfy the most pessimistic of geologists for 
many years. 
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A second principle of geology which has a wide ap- 
plication to petroleum geology is the concept of 
successive layers of geology in the earth, each sepa- 
rated by an unconformity. They are present in most 
of the sedimentary regions of the United States and 
will probably be found to prevail the world over. 
The discovery of these layers of geology is generally 
the result of drilling, and many discoveries of oil 
have been contemporaneous with discoveries of to- 
tally unsuspected geology as well. 


“ 


In the author’s opinion the petroleum industry “is 
by-passing an important discovery tool” by failing 
to make an intensive use of geology and geologists 
for exploring the great possibilities that lie in wedge 
belts of porosity and layers of geology. His pro- 
posal is to return to geology as such, but on a much 
higher scientific level than heretofore. As a dis- 
covery tool, there is enough geology now rusting 
away in the sheds of our filing cabinets and in the 
background of our thinking to cultivate a really 
substantial and continuous crop of new oil fields. 
We have, in the form of more geological observation, 
more geological reasoning, and more geological un- 
derstanding, discovery tools that will take hold as 
our present methods let go, and they are fully able 
to carry, not only the geologist but the oil industry 
itself, to new levels of achievement. 


OPERATION 


Flowing Versus Pumping Operations in Water 
Flooding—T. F. Lawry (Forest Producing Com- 
pany), before AMERICAN PETROLEUM INSTITUTE, 
MID-CONTINENT DIVISION OF PRODUCTION, Tulsa, 
May, 1943. 


Secondary recovery of oil from an oil sand by means 
of an artificial water-drive is effected by either the 
flowing or the pumping method. The flowing method 
is here defined as “that act of oil production whereby 
the oil and water produced from the oil well are 
brought to the surface by the carry-through of pres- 
sure in the sand, this pressure being supplied by the 
injection water. Fluid is permitted to accumulate 
in the oil well and in the sand until the pressure of 
the water traveling through the sand is sufficient to 
lift the fluid in the bore of the oil well”. That is to 
say, the oil flows out at the casinghead under the 
pressure of the injection water. In general, the 
flowing method is as follows: The water-intake 
wells are drilled six to nine months ahead of the oil 
wells. During that time the injected water is filling 
the void areas in the sand, recompressing the free 
gas and driving some of it back into solution, until 
finally 100 per cent liquid saturation of the whole 
oil sand has been attained. This point of complete 
saturation is easily recognized from the intake rec- 
ords, which show that the sand is refusing to take 
any more water. When this point has been reached, 
the operator starts drilling his oil wells on the 5-spot 
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plan, and brings them into production with due re- 
gard to the fact that they are under a pressure which 
will deliver the oil into the lease tanks. 


In contrast with this owing method, in the pumping 
method the water-intake wells and the oil wells are 
drilled at the same time; when everything is ready 
the injection water forces the oil to the bottom of 
the oil wells, from whence it is lifted to the surface 
by means of a pump in each oil well. 


An apparent advantage of the flowing method is 
that the oil is lifted by pressure applied by the pump 
which also supplies water to the intake wells; the 
disadvantage of the pumping method is that besides 
the installation for forcing water into the sand, it 
is necessary to equip each oil well with an oil pump 
that is costly to install and expensive to operate, both 
as to materials and labor. 


On the other hand, it is urged that the pumping 
method recovers more oil than the flowing method. 
All the arguments over the flowing method revolve 
about this point: whether it is cheaper to risk not 
getting as much oil by flowing, or to do the job the 
expensive way and hope to get more oil than would 
be obtained by pumping. The author, who is engi- 
neer of the major water-flood project in the Mid- 
Continent where both methods have been followed, 
states that it has been found that as much oil is ob- 
tained by flowing as by pumping. When Forests 
Flood No. 1 was converted from pumping to flowing, 
an unexpected advantage was found in an upward 
displacement of the decline curve, followed by a 
more gradual flattening of the curve than is ob- 
tained by pumping. 


The technique that is best adaptable to flowing proj- 
ects is that of limited withdrawal, similar to that 





used in flush fields under proration, where the day’s 
production is taken in a few hours or minutes and 
the well is then shut in for the rest of the 24 hours. 
This allows a desirable back pressure to build up, 
and all wells are at peak production at one time, so 
that danger from water by-passing the oil is sub- 
stantially lowered. 


PHYSICS 
Elasticity of Reservoir Rocks and Fluids—David 
Donoghue, before AMERICAN INSTITUTE MINING 
METALLURGICAL ENGINEERS, PETROLEUM SECTION, 
Dallas, May, 1943. 


From studies on the East Texas oil field the author 
states conclusions suggesting that the concept of 
“water drive” might well be reexamined to include 
the expansion phenomena that occur when a water- 
driven oil horizon is being produced. The idea is 
that water is somewhat compressible, so that as a 
result of hydraulic pressure the water in the down- 
dip portion of a sand has a smaller volume than 
the water in the upper portion. When some of the 
weight is taken off the hydraulic column by with- 
drawal of oil and water from the wells the remain- 
ing water expands. The data indicate that in the 
Woodbine sand west of the East Texas field, one 
acre-foot of the “effective” sand expels 0.57 bbl. 
of water as a result of this expansion. At the same 
time, as the water is withdrawn the porosity de- 
creases; that is, the sand settles; the pores become 
smaller and the sand becomes more compact. As 
a result of this compaction an additional 0.9 bbl. 
of water is expelled, making a total of 1.47 bbl. of 
water that moves into the oil-bearing zone from 
each acre foot of the water saturated zone for 
every 100 pounds decrease of pressure per square 
inch. 





The pressure decline as of January, 1943, in the 
western part of the East Texas field has been ap- 
proximately 550 lb./in. and the pressure gradient 
decreases westerly from the field until at some dis- 
tance the pressure has not been affected by pro- 
duction of oil and gas in the East Texas field. The 
average pressure decline of 275 lb. over such area 
would yield 770,000 bbl. of water per square mile 
by compaction of the sand and expansion of the 
water. 


If these assumptions and approximations are 
fairly accurate, it would appear that an area ex- 
tending 30 miles more or less out into the basin 
north, west, and south from the field would yield 
sufficient water from the Woodbine formation 
alone to replace wholly or in large part the 1,850,- 
000,000 bbl. of oil and the gas and the water pro- 
duced to the end of the year 1942. It should also 
be apparent that in the East Texas oil field, oil and 
gas production, reservoir pressure decline, expan- 
sion of the gas, oil, and water and compaction of 
the rocks are complementary phenomena and that 
“water drive,’ whatever it may be, needs a redefi- 
nition. 


Study of Reservoir Fluids by Surface Recombina- 
tion Experiments—H. S. Batset and M. Muskat, 
before AMERICAN INSTITUTE MINING METALLUR- 
GICAL ENGINEERS, PETROLEUM SECTION, Dallas, 
May, 1943. 


In recent years there has been greater recognition 
of importance of P-V-T data, which may be ob- 
tained in either of two ways: by bottom-hole sam- 
ple analysis or by recombination of fluids as pro- 
duced at the surface. The authors describe an 
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of the rugged dependability of MULTICLONE Recovery Equipment! 


MULTICLONE Catalyst Recovery System using this type of ‘vane 

and installed in one of the first catalyst recovery plants to go 

into commercial operation more than a year ago, has handled over 

25,000,000 tons of catalyst. On the first run it operated— without 

shutdown—over several times as long as the normal thermal cracking 

run. And to top this, it handled a catalyst loading—in grains per 
cu. ft.— 280 times as heavy as is the general practice today! 


This means that under present methods of catalyst plant loading and 
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tion on this and other vital MULTICLONE-COTTRELL advantages, send 
for booklet, “Catalyst Recovery.” 
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HOW MUCH IS 25 MILLION TONS? 


It is equivalent to the weight 
of concrete in the entire Grand 
Coulee Dam—the largest man- 
mode structure on earth! 


It is equivalent to the average 
weight of cargo passing through 
the Panama Canal in a full year! 
It is 32 times the weight of con- 
crete that went into building the 
Boulder Dam—the highest dam 


in the world! 


In other words, it is a tremen- 
dous quantity. Yet this enormous 
amount of catalyst was handled 
in one year by a MULTICLONE 
Catalyst Recovery System. 
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apparatus for such recombination experiments which 
gives an accuracy of 1 or 2 percent or better, de- 
pending on the number of measurements. 


The recombination experiment is begun with oil 
containing all its dissolved gas at room tempera- 
ture. The separator gas is added and the bomb 
brought to reservoir conditions. After equilibrium 
is attained, the gas is bled off at constant reservoir 
temperature. As the gas solubility will be lower 
and vapor pressure of the residual oil will be higher 
at the reservoir temperature the oil sample in the 
bomb may give off more gas and vapor than the 
volume of input gas, even though the differential 
liberation process itself tends to yield less gas than 
flash liberation. It is clear that the closer the 
reservoir temperature is to room temperature, the 
more closely the relative volumes as obtained by 
flash recombination and differential liberation will 
approach their proper theoretical relationships. 


A knowledge of the volume occupied by oil and gas 
in the reservoir under various conditions has a 
number of applications in connection with problems 
of production and in estimating reserves. The 
term “formation volume” means the volume occu- 
pied by unit volume of stock-tank oil (60° F. and 
14.7 lb. per sq. in.) and the corresponding amount 
of gas for a given gas-oil ratio, at the reservoir or 
any other specified temperature and pressure. 


The procedure for determining formation volumes 
with this apparatus is quite simple. The proper 
amounts of oil and gas to give a desired gas-oil 
ratio are introduced into the bomb. The bomb is 
placed in the constant temperature bath and the 
pressure is increased. Equilibrium may be reached 
at any desired pressure. The formation volume of 
the oil and gas is directly obtained. Usually a 
series of temperatures is chosen, at each of which 
the formation volume will be determined for a 
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series of pressures, both ascending and desc ending, 
These may be made on the same sample for a fixed 
gas-oil ratio. After measurements have been com. 
pleted at the appropriate number of temperatures 
a new sample with a different gas-oil ratio is taken 
and the measurements are repeated. The data thys 
obtained are tabulated. 


Furfural Solution Temperatures of Hydrocarbons, 
I. Evaluation of Mixed Aniline Point Determina. 
tion and Application of Furfural—Harry T. Rice 
and Eugene Lieber, before AMERICAN CHEMICAL 
society, Pittsburgh meeting, September, 1943. 


The solvency characteristics of various petroleum 
fractions of the type of solvent oil, solvent naphtha, 
Diesel fuels, various gas oils, etc., constitute an 
important index as to the properties such products 
will display in use. The determination of these 
characteristics has been an important task of the 
petroleum technologists, and various methods have 
been devised for their evaluation. Of these methods. 
those based upon the miscibility solution temperature 
of the oil and a solvent liquid are among the most 
important. 


Of the various types of solvents proposed for this 
determination, aniline appears to have been accepted 
as the standard. This material has several defects 
which make it desirable to find a more widely ac- 
ceptable substitute. For one thing, it is an extremely 
toxic blood poison. 


Its chief disadvantage, however, arises from the 
fact that it cannot be used for the determination of 
the miscibility solution temperature of highly aro- 
matic petroleum fractions because of its relatively 
high freezing point. 


In an effort to circumvent this shortcoming, the so- 
called “mixed aniline point” has been introduced for 
evaluating these materials. This test is unstandard- 
ized and is completely meaningless as it is now used. 
The need for it can be eliminated by replacing the 
aniline with a solvent of lower melting point. 


The application of furfural for the determination 
of miscibility solution temperatures of petroleum 
fractions has been studied. It appears to offer con- 
siderable promise over aniline. It is nontoxic and 
is applicable to a wide range of petroleum fractions. 
The point of complete miscibility is easily and readily 
determinable even in darkly colored fractions. It 
further shows considerable promise as a reagent to 
eliminate the “mixed aniline point” determination. 
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PETROLEUM WAR MACHINE MOVING 
INTO FULL PRODUCTION 
(Continued from page 33) 
Utah Oil Refining Company Salt Lake City, Utah 
Wilshire Oil Company, Inc. Norwalk, California 
| 100 OCTANE PLANTS TO BE COMPLETED IN 1944 
J. S. Abercrombie-Harrison Oil Company Sweeny, Texas 
Asiatic Petroleum Corporation Curacao 
General Petroleum Corp. of California Torrance, California 
Humble Oil & Refining Company Baytown, Texas 
National Refining Company Coffeyville, Kansas 
Pan American Refining Corporation Texas City, Texas 
Phillips Petroleum Company (2) Borger, Texas 
Richfield Oil Company Wilmington, California 
Shell Oil Company, Inc. Wilmington, California 
Shell Oil Company, Inc. Wood River, Illinois 
Socony-Vacuum Oil Company, Inc. Paulsboro, New Jersey 
Standard Oil Company of California Richmond, California 
Standard Oil Company (Indiana) Whiting, Indiana 
Standard Oil Company (Indiana) Wood River, Illinois 
Standard Oil Company of Louisiana Baton Rouge, Louisiana 
Sun Oil Company Marcus Hook, Pennsylvania 
The Texas Company Wilmington, California 
Tide Water Associated Oil Co. (2) Avon, California 
Tide Water Associated Oil Co. ‘ Bayonne, New Jersey 
Union Oil Company of California Wilmington, California 

























REFINING 
Improvement of Lubricating Oils from Comodo, 
Rividavia Crudes by Means of Solvent Treatmen_ 
Arturo Mennucci, Arturo Galbato, and Rudecing, 
Gatasa, in PROCEEDINGS 8TH AMERICAN SCIENTIF; 
CONGRESS, voL. 7, Phys. & Chem. Sciences, pp, 22). 
237. 































In working out plans for the production of lubricg. 
ing oils at the La Plata refinery (Argentina), , 
number of solvents were tried on light, medium anj 
heavy distillates from Comodoro Rividavia crude, 
These solvents included nitrobenzene, aniline, fyr. 
fural, cresol, phenol, liquid sulphur dioxide and , 
mixture of liquid sulphur dioxide and benzene. 
liquid propane and the mixture of propane-cresyl 
acid (Duo-Sol process) were not tried, as these oils 
are practically free of asphaetic materials. In jj 
cases the oils were finished by a treatment with on 
volume per cent of sulphuric acid, contacted with 
2 per cent of superfiltrol clay and finally dewaxed, 
For medium oils, the solvents that show greate 
selectivity indicated by the values of the viscosity. 
gravity constant of the extract, were furfural an 
phenol. Cresol and the sulphur dioxide-benzen 
mixture were less selective. For the heavy oil 
aniline and phenol show medium selectivity ; creso| 
has a low yield and low selectivity. Furfural be. 
haves with these heavy oils like it does with medium 
oils, as above stated; this solvent appears to bring 
about the polymerization of the fractions in solution, 
for which reason the extracts are of higher density, 
high viscosity and higher in carbon residue. It wa 
not considered necessary to treat the lighter frac. 
tions. 
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The general properties of oils treated with nitro- 
benzene are satisfactory, although with the heavy 
oils there is a lower demulsibility, and the necessity 
of working at low temperatures is a disadvantage. 
Aniline produces good oils with somewhat lowered 
viscosities, but its easy emulsibility with water is an 
inconvenience. Of all the solvents cresol was the 
least promising—limited selectivity, low yield with 
heavy oils, which have high oxidation numbers. Sul- 
phur dioxide offers no special advantage other than 
its low boiling point; the finished oils are good in 
general but have the lowest viscosity index; a further 
disadvantage is the elimination of the bloom which 
gives the oil a desirable appearance. The sulphur 
dioxide-benzene mixture is still more disadvanta- 
geous; the viscosity index is not improved, and the 
oxidation number is increased considerably. 


This study pointed to furfural as the one that offered 
the greatest advantage of good selectivity, high yield 
in treated oil, low concentration of solvent in the 
treated oil, easy settling and centrifugation, and a 
lower toxicity to the refinery personnel. The finished 
oils present the best general properties: lower oxi- 
dation number, good viscosity index, and good de- 
mulsibility. Phenol is the next best. 


The acid and clay treatment cannot be omitted; this 
treatment does not much affect the general charac- 
teristics, but notably improves color and appearance. 


In the final dewaxing treatment the solvents that 
extract more wax from the finished oil are furfural, 
phenol, aniline and sulphur dioxide-benzene mixture ; 
aniline dissolves more wax from the heavy than from 
the medium oils. 


It is noted that the present study shows that the 
demulsifying properties of the solvent depend only 
on the treating procedure followed, and no relation 
can be established between interphase oil-water ten- 
sion and demulsibility measured according to the 


method of A. M. S. T. P. 157. 


Problems Involved in the Conventional Refining 
of Sour Crudes—R. B. Waite and R. H. Aitken, 
in OIL & GAS JOURNAL, Vol. 42 (1943) No. 13, pp. 
27-32; 35; 53. 


The growing demand for oil imposed by military 
necessity has forced some refineries to change from 
sweet to sour crude charge. Oil men who have had 
experience with sour crudes have lately published 
valuable information on the subject. The present 
article discusses experience in the refinery depart- 
ment of The Texas Company. 


In the refinery mentioned a sour crude is processed 
to ultimate yields of gasolines and fuel oil. The 
crude is charged to the crude distillation unit at 
which an overhead cut of straight-run naphtha and 
a bottoms cut of reduced crude are produced. The 
raw straightrun naphtha cut is processed by passage 
through a catalytic clay desulfurization unit; desul- 
furized naphtha is caustic washed for H,S removal 
and is run to tankage without further treatment. 


In the catalytic clay desulfurizer most of the sulfur 
compounds are converted to H,S and removed as 
gas; the rest is neutralized with caustic. The sulfur 
content is reduced from 0.13 to 0.025 per cent and 
the clear octaine raised 1.5 points CFRM, while 
TEL susceptibility is increased. This clay treat- 


ment gives considerable promise for the preparation 
of low sulfur aviation-gasoline stocks. 


Raw naphtha produced by cracking the redugeg 
crude is rendered substantially sulfur-free by stabjlj. 
zation, and for further sulfur reduction is given 
sulfuric acid, caustic and doctor treatments. The 
sludge produced in the acid treatment is burned, 


The chief difficulties with sour crudes lie in the 
hazards to personnel and in the corrosion problems 
they present. The safety hazards are principally 
two: the toxicity of H,S and the danger of spon. 
taneous combustion of iron sulfide (FeS). H,S is 
not only a highly poisonous gas but also forms ap 
explosive mixture with about six parts of air, and 
the minimum safe concentration is not more than 
0.02 per cent. Elaborate precautions are therefore 
required to protect men where H,S gas is to be ex. 
pected. The detailed directions given in this ang 
similar papers should be observed. Great care 
should be exercised in opening tanks and lines that 
have contained products with high concentrations of 
H.S on account of the spontaneous inflammability 
of the FeS that has formed on the walls. 


Counter measures against corrosion include most of 
the expedients with which most refiners are familiar am 
—selection of resistant materials, use of neutralizing 
agents such as anhydrous ammonia, caustic soda and 
soda ash, and acid resistant paints, though the suit. 
ability of the latter is questionable. Reinforced 
gunite has been used satisfactorily for the protection 
of tankage when the economics of particular cases 
warranted. Cement lined pipe has been satisfactory 
for field lines. 
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GENERAL 
The Fairbanks-Morse Diesel Engine as a Research 
Tool for Pre-Evaluation of Heavy Duty Motor 
Oile—H. L. Moir, W. J. Backoff and N. D. Wil- 
liams, before Diesel Engine and Fuels and Lubri- 


cants Meeting, SOCIETY OF AUTOMOTIVE ENGINEERS, 
Cleveland, June, 1943. 


These investigators were faced by a necessity for 
obtaining a background of actual temperature con- 
ditions accountable for lubricant decomposition on 
the hotter portions of the piston, particularly in 
the upper ring belt area where such decomposition 
caused ultimate engine failure by giving rise to 
piston ring sticking. Their choice settled on the 
Fairbanks-Morse Model 36A Diesel, which was 
fitted with a device for measuring piston tempera- 
tures. Experience showed that loss in power output 
was more sensitive to sluggish ring action or ring 
sticking than to increased piston temperature. Of 


the three types of oils tested—Pennsylvania 30, 
Mid-Continent 30 and Gulf Coast 30 (these are 
SAE numbers)—the Gulf Coast oils produced ex- 
tremely dirty pistons, badly stuck rings and overall 
engine sludge, thus making cleanliness another fac- 
tor to be considered in evaluating heavy duty type 
lubricants. The engine was accordingly modified 
by installation of automatic blow-by equipment and 
a crankcase sealing that successfully predicts both 


faulty ring action and ultimate stuck ring condi- 


tions. Further improvements allow of evaluating 
base oils containing additives. With this instru- 
mental equipment it is now possible to evaluate 
piston cleanliness and ring sticking in a running 
time of 24 hours. An oil that will stand this test 
with a clean piston (rated on an arbitrary scale) 
with no stuck rings, will give a satisfactory 480- 
hour Caterpillar test and consequently saves much 
costly engine time. 








Cementing casing in difficult lost 
circulation zones (such as depleted 
oil sands) sometimes requires a 
light-weight, gel-type slurry; and 
only AQUAGEL Cement has these 
characteristics. Where heavier 
cements would force themselves 
into the formation and be wasted, 
AQUAGEL Cement, lighter by as 
many as 20 pounds per cubic foot 
because of its higher water-cement 
ratio, may accomplish the job with- 
out trouble. If the formation is 


Patent Licenses, unrestricted os to sources of supply of me- 
terials, but on royalty bases, will be granted to responsible 
oil companies and operators to practice the inventions of 
any and/or all of United States Patents Nos. 1,807,082; 
1,991,637; 2,041,086; 2,044,758; 2,064,936; 2,094,316; 
2,119,629; 2,214,366; 2,294,877; 2,304,256 and further 
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weight AQUAGEL Cement, loss of 
slurry is kept at a minimum by its 
gel characteristics which cause it to 
pile up and block rather than flow 
away into crevices. 








Baroid Service Engineer 
Weighing Slurry at the Well 
with Baroid Mud Balance. 
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Influence of Diesel Fuel Properties on Engine De. 
posits and Wear—G. H. Cloud and A. J. Black. 
wood, before Diesel Engine and Fuels and Lubr. 
cants Meeting, SOCIETY OF AUTOMOTIVE ENGINERRs 
Cleveland, June, 1943. 





Considering all phases of those studies, it is clear 
that the selection of suitable fuels is an importan; 
factor in the control of fouling and wear of auto. 
motive diesel engines. Assuming stability, freedom 
from water and soaps and absence of corrosive 
abrasive and residual materials, the major diesel 
fuel characteristics governing automotive diesel en. 
gine fouling and wear are sulphur content, igni- 
tion quality and viscosity and/or volatility. 


Of these properties sulphur content is the most im. 
portant. Sulphur in diesel fuels is converted dur. 
ing combustion in the engine, chiefly to sulphur 
trioxide, which attacks the lubricating oil produc. 
ing insoluble sludge that results in varnish and car. 
bon formation and in increased ring and cylinder 
wear. 


As regards ignition quality, the minimum cetane 
number acceptable will depend to a great extent on 
the sensitivity of the engine under consideration, 
The data indicate that little improvement in engine 
condition results when the cetane number is in- 
creased above that necessary for smooth operation. 
Reducing cetane number below this satisfactory 
minimum results in increased engine fouling. The 
effect of cetane number on engine wear appears to 
be negligible. 


Fuel viscosity and volatility may show an appre- 
ciable effect on fouling and wear in certain types 
of diesel equipment. The very close relation be- 
tween these two factors in normal fields makes it 
unnecessary to specify both rigidly. The limitations 
generally put on these characteristics for the con- 
trol of smoke, etc., appear to be sufficient for the 
control of engine fouling and wear. 


The influence of these fuel properties as determined 
in this work, particularly the influence of sulphur 
on fouling and wear, apparently cannot be applied 
directly to large slow speed diesels in Marine or 
industrial service. A 12-month test on two 13 x 18 
diesel engines in Marine service—the starboard 
engine on one fuel and the port engine on the other 
—failed to show unusual fouling or wear on high 
sulphur fuel compared to low sulphur fuel. 
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Chemico supremacy is based on 29 years of 
specialized experience in acid production and re- 
covery, unequaled resources and facilities in ex- 
perimentation and design, and the results obtained 
in hundreds of installations all over the world. 
Consult Chemico for either new construction or 
remodeling of acid plants, whether for large or 
small requirements. 


CHEMICAL CONSTRUCTION CORPORATION 
Main Offices: 
30 Rockefeller Plaza, New York 20, N. Y. 


European Representatives: Cyanamid Produets, Ltd. 
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FOR 51 YEARS, IN WAR OR PEACE 


Axelson 


has always delivered 
a superior service 





AND BECAUSE OF SUPERIOR DESIGN, ENGINEERING, MACHINING AND SERVICE 
AXELSON MANUFACTURED PRODUCTS HAVE BEEN BETTER PRODUCTS 


Axelson has been through war times 
and peace times, prosperous times and 
panicky times. Yet through it all we 
have always sold Axelson pumps and 
rods to the oil fields of the world. Our 
pumps, for instance, have been in de- 
mand in Rumania, in South America, 
in Asia and, of course, throughout the 
United States. We guard that reputa- 
tion jealously, zealously. For we expect 
to be making Axelson pumps 51 years 
from now. 

Today the great maw of the war mon- 
ster keeps going on oil. It is the food 
and drink of the battlewagon and the 
airplane. An empty oil tanker is about 
as useful as a horse and buggy. Oil, 
more oil... that’s the cry of the armed 





forces. Oil and more oil, to keep the 
wheels of war industry moving. 

This means pumps, more pumps. And 
that is where Axelson comes in, with 
the finest pumps that are built today. 
They are time-tested, they have stood 
up in every oil field on the globe, and 
today they are doing a dependable job 
in the American oil fields. 

Material scarcities and shortages have 
made it almost impossible to keep up 
with the demand, but a gradual easing 
of availability standards is giving Axel- 
son more materials. That's all we need- 
ed; experience has given us the best in 
skill, in design, in manufacturing facili- 
ties. Other things being equal, we can 
now take care of many of your needs 
with the traditional Axelson quality, for 
which there is no economical substitute. 


Axelson 





These Three Axelson Pumps are 
Leaders in Their Respective Fields 
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Capital Flow and Capital Formation in the Pe- 
troleum Industry—Joseph E. Pogue and Frederick 
G. Coqueron, before PETROLEUM DIVISION AMERI- 
CAN INSTITUTE MINING METALLURGICAL ENGINEERS, 
New York, February, 1943. 


This paper is a comprehensive survey of the opera- 
tions of 30 American petroleum companies that 
in 1941 produced 52.5 percent of the domestic out- 
put of crude oil, ran to stills 79.9 percent of the 
nation’s total crude oil processed, and in 1938 sold 
85.1 percent of the gasoline consumed in the United 
States. 


During the 8-year period covered by the survey, 
the capital expenditure of these 30 companies 
amounted to 5,275 million dollars. The report 
shows that the flow of this capital into the business 
increased when the price of oil rose and declined 
when the price of oil fell off, thus proving the 
thesis that it is price that regulates the flow of 
capital into industry. 


As an average for the period, 60% of the funds 
in fixed capital assets went into the producing 
branch, while 40% was expended in all other 
branches. Over the eight year period, the total 
capital invested in leases, wells and equipment was 
3,040 million dollars. During this same period, 9.5 
billion barrels of crude oil were produced in the 
United States. If we assume that the 1941 ratio 
held for the entire period, then the 30 companies 
under consideration produced 52.5% of the total, 
or 5 billion barrels. If we assume further that 
90% of the investment was allocated to domestic 
oil fields, then the average investment per barrel of 
production was 55 cents. In other words, during 
the eight years, 1934-1941, crude oil production in 
the United States increased 55% and for every 
barrel recovered 55 cents was invested in crude 
oil producing facilities. This relationship indicates 
the importance of reinvestment in maintaining crude 
oil supply. 


The 30 oil companies reported net income for the 
eight years of 2,925 million dollars which, with 
the addition of 3,874 millions for capital ex- 
tinguishments and 160 millions for other charges, 
indicates a total cash production of 6,959 million 
dollars, which was sufficient to support capital ex- 
penditures of 5,275 millions and dividends of 1,617 
millions, with a margin left over of 67 millions. 
Dividends represented 55% of net income—a very 
conservative proportion—and only 23% of cash 
production. Therefore, out of every dollar of cash 
produced, 77 cents was ploughed back into the 
business. 


It is shown that the average rate of return for the 
eight pre-war years was 6.4% with a range of 2.9% 
in 1934 to 10.1% in 1937. This 6.4% return on 
invested capital compares with a return of 8.7% 
for a group of 1,100 manufacturing companies. 


The companies’ net increase in debt is character- 
ized as “very modest” and the existing ratio of 
debt to other forms of capital as “conservative.” 
Investments in fixed capital assets increased in im- 
portance between 1934 and 1941, and rent assets 
became less important in relation to borrowed and 
invested capital. Nearly two-thirds of the capital 
invested went into the producing branch of the 
industry, indicating the high cost of replacing and 
increasing crude oil reserves. 


The effiicency of capital utilization is indicated 
by the fact that the 30 oil companies under review 
increased their crude oil production 55% and their 
runs to stills by 52% as compared with a net ex- 
pansion of 23% in gross fixed capital assets. 


The gross investment in fixed capital assets on 
December 31, 1941, was 10.173 million dollars, 
divided as follows: production, 40%; transpor- 
tation, 15.2%; refining, 18.7%; marketing, 15.1%; 
and all other, 2%. ‘ 




































War Developments in the Petroleum Industry 
E. V. Murphree, in INDUSTRIAL AND ENGINERRIy; 
cHEMIsTRY, Vol. 35 (1943), No. 6, pp. 623-63], 


This paper discusses oil refining processes that rep. 
resent new tools for the refiner that have bee 
originated within the past few years, many of whic) 
are recent developments just beginning to be a. 
plied, and into which has gone an investment {y, 
new equipment of nearly a billion dollars. 


One of these “new tools” which is employed as , 
preliminary step in the modern refining of cru 
oil is a refinement on the ancient art of distillation 
and is called “superfractionation,” by which com. 
plex mixtures of hydrocarbons are separated inty 
extremely narrow-cut fractions. By this close frac. 
tionation the lighter and relatively more valuabi 
constituents, particularly the iso or branched chains 
are almost quantitatively separated as material {o; 
high-octane gasoline. With these segregated m:. 
terials in his hand the refiner can proceed to app\ 
the numerous new procedures, mostly catalytic, }y 
which essential war materials are fabricated. Th 
lighter isoparaflins, particularly isobutane, are nov 
earmarked for alkylation with C,, C,, or C,, olefins 
to produce alkylate as a blending agent for aviation 
gasoline. The process of alkylation is catalytic, with 
sulphuric acid or hydrofluoric acid functioning x 
the catalyst. 


The supply of isoparaffins from natural sources be. 
ing inadequate to meet the demand for alkylat 
blending agents, isomerization processes have come 
to the fore and are being employed especially for 
converting normal butane into isobutane; here alv- 
minum chloride is used as the catalyst. This is: 
general reaction by which the straight molecules 
such parafiins as hexane and heptane can be con- 
verted into branched molecules and the anti-knoci 
qualities of these hydrocarbons is thereby greatly 
improved. 























CONSTRUCTION, ERECTION OR REPAIR 


OF STORAGE TANKS BY 


Oxley bring highly 
specialised experience 
to the design, con- 
struction and erection 
of large-capacity arc 
welded oil storage 
tanks in all parts of 
the world. 


Unique methods of 
construction on site 
enable Oxley to erect 
tanks, above or below 
ground, with speed and 
efficiency. 


They can also ex- 
ecute repairs, by arc 
welding, of all kinds of 
corroded, damaged or 
worn-out plant. 
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PHANTOM BLOOD DONORS 


There's thunder up ahead and the ground is qvald 
The guns are at it again. * * But you ie Vatapcs 
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be Saved! In your heart you give thanks to 

s) back home who gave their blood that you 

&: But what you don’t know is that among 

these Toners there can be 50 phantoms for every 

1 real donors. * * The 50 Phantom Blood Donors 

are created by a centrifugal machine which separates 

the blood into corpuscles and plasma, At least five 
per cent of the plasma separated in the conventional 
way was lost until The Sharples Corporation perfected 
and made available a Sharples Super-Centrifuge which, 
by recovering more plasma to be processed into 

albumin, creates, in effect, 1050 blood donors where 

there were only 1000 before. * * Now, gallant men 

/ Gy ept alive by precious plasma that used to be lost. 
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The war has given hexane and other higher normal 
paraffins another destiny, that of being converted 
into aromatics by a process known as hydroform- 
ing. In this process the straight paraffin and/or 
any 6-carbon-ring feed available (naphtha vapor) 
is mixed with hydrogen and passed through a bed 
of catalyst. Under the hydroforming process naph- 
thenes give a higher yield or aromatics than the 
normal paraffins. This hydroforming operation is 
now used for obtaining synthetic toluene, and with- 
out it the country would be in a serious position 
in regard to a supply of TNT. A single hydro- 
forming plant is making twice as much toluene as 
the whole coal tar industry. This process is also 
used for making high quality aviation gasoline. 


The author reviews the three principle catalytic 
cracking processes—Houdry, Thermofor, and Fluid. 
Concerning the Fluid catalytic process it is noted 
that the principle of this process can be used in 
many processes for controlling the temperature in 
vapor or gaseous reactions, whether the circulating 
powder is a catalyst or not. The author also re- 
views the processes for making butadiene for syn- 
thetic alcohols and acids. 


As stated at the beginning superfractionation is 
characteristic of war-time refining and is applied in 
all processes, whether crude distillation, alkylation, 
hydroforming, isomerization, etc., with the idea of 
obtaining well defined intermediate and final prod- 
ucts. A conspectus of the fractionation of a crude 
oil in a war-time refinery is shown in the accom- 
panying table. 


PROCESSING OF CRUDE OIL 


% on 
Fraction Crude Processes Used End Use 
Gas 0.7 Direct Fuel 
Cs 1.7. Fractionation } 
Isomerization } Aviation gasoline 
Airylation | 


Dehydrogenation Butadiene 


Cs 2.6 ) Direct 
Ce 3.0 } Fractionation } Aviation gasoline 
C: (200° F.) 4.3 } Isomerization 
200°-290° F. 11.2 } Direct Aviation gasoline 
290°-350° F. 7.0 § Hydroforming | Synthetic aromatics 
Severe thermal 
cracking Butadiene 


350° F., crude 57.5 Catalytic crack- ) Aviation gasoline 
bottoms ing Butadiene 
Severe ther- { Isobutylene for Buty 
mal cracking | rubber 


Less spectacular but highly important products of 
war-time oil refining are’ high quality lubricants 
for military engines, hydraulic oils for guns and 
cannon, asphalts that can be used to construct air- 
ports under wet conditions, rust preventives, syn- 
thetic alcohols and acids, and various new uses for 
petroleum as an offensive weapon on the fighting 
fronts. 


Economic Results of Water Flooding—H. S. 
Milam, in o1L WEEKLY, Vol. 108 (1943), No. 10, 
pp. 15-16. 


Spectacular results achieved in water flooding old 
oil properties in northeastern Oklahoma and south- 
eastern Kansas in the not distant past have stimu- 
lated increased use of the method until at the pres- 
ent time approximately 40 percent of the daily oil 





production of this region is from properties unde, 


flood. 


The cumulative total of oil produced from thes 
properties by water-flood methods up to the first o 
this year has amounted to 15,525,098 bbl., with ay 
average production of one bbl. of oil for each 114 
bbl. of water injected. The best of these projects 
has produced an average of 6,550 bbl. per acre, ang 
is still producing. In view of the indicated pogg. 
bilities of further enlarging production, by means oj 
water flooding, especially in view of the current 
alarm over the nation’s producing capacity, it may 
seem surprising that at present the rate of develop. 
ment is beginning to decrease. This is not due to 
disappointing results, although there have been som 
disappointments, but is caused by water-flood eco. 
nomics. Water flooding has been conducted under 
narrow margins of profit, but now that wages and 
other operating expenses are increasing while the 
crude must be sold under a frozen price ceiling, 
there just is not sufficient margin remaining to pro. 
vide an attractive financial inducement. Oventin 
have a choice of either reducing development costs 
or the hopes of a higher crude-oil price, and until 
one or the other is achieved are not likely to expand 
their water operations materially. Consequently, 
the nation’s producing ability is not being benefitted 
to the full extent that the region’s possibilities offer, 


Of course, there have been failures, most if not all 
of which can be ascribed to lack of careful planning 
based on thorough preliminary study. In many of 
these instances no cores were taken, or the cores 
and local geology have been inadequately inter. 








Tue Mode! 7 Universal AvoMeter is the world’s most 


50-range Model 7 
Universal AvoMeter 


It provides 50 ranges of readings und is guaranteed 


widely used combination electrical mersuring instrument. = ] 


accurate to B.S. first grade limits on D.C. and A.C. from 


25 to 100 cycles. It is self-contained, compact and portable, 
simple to operate and almost impossible to damage 
electrically. Itis protected by an automatic cut-out against 
damage through severe overload, and is provided with 


automatic compensation for variations in ambient 


temperature. 


The AvoMeter is one of a useful range of “Avo” electrical 
testing instruments which are maintaining on active ser- 
vice and in industry the “Avo” reputation for an 
unexcelled standard of accuracy and dependability—in 
fact, a standard by which other instruments are judged. 


Some delay in delivery of Trade Orders is inevitable, but we 
shall continue to do our best to fulfil your requirements as 


promptly as possible. 
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HE 800 b.h.p. 8 cylinder 4 cycle Crossley Dies 
engine illustrated, is designed for heavy duty, and o. 
medium weight and speed. 

It represents the modern trend in Internal 
Combustion Engine practice, and is exceptionally 
accessible, although totally enclosed. Complete ex- 
posure of valve gear, etc., is obtained by sliding back 
the top aluminium covers, and adequate doors give 
access to crank chamber and cylinders. 





Forced lubrication is employed, and starting 


is by compressed air instantaneously. 


75 years experience as pioneers of the industry 


is a guarantee of efficient and economica! operation. 
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Ho orl? and Gas Engines - 3 to 3000 B.H.P 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.,LTD., 


Winder House, Douglas Street, London, S.W.I, England. 
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“KELLOGG INTEGRATED SERVICE”’ 
Built This Plant 


Before erection began, Kellogg Engineers, skilled 

in basic chemical engineering processes and 
backed with years of work in practical research 
plus experience in converting laboratory and 
pilot plant experiments into commercial suc- 
cesses, had analyzed this particular refiner’s 
problems. 











The refiner assures himself of a successful plant 
byutilizingKellogg’sIntegratedServicebecause 
all the varied functions of the engineer-contrac- 
tor are concentrated within one organization. 
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preted. In one case an attempt was made to flood 
the whole sand section where only the upper por- 
tion had payable oil; result, an immense volume of 
water was required. One project failed because 
the oil content was below average, of low gravity, 
and moved with great slowness. Low permeability, 
low gravity, and low saturation accounted for an- 
other failure. In another case a thick sand had a 
satisfactory total oil saturation, but the percentage 
of oil saturation was low, the percentage of water 
was high and the permeability small. The best that 
could be done was to produce 430 bbl. of oil per 
acre. All these mishaps, and others, might have 
been avoided if the operators had been well advised 
beforehand. 


USES 


Lubricating Oil Detergency—S. K. Talley and 
R. G. Larsen, in INDUSTRIAL ENGINEERING CHEM- 
ISTRY, ANALYTICAL EDITION, Vol. 15 (1943), No. 
2, pp. 91-95. 


Detergency is a necessary property of lubricating 
oils for use in internal combustion engines. Spe- 
cifically, oils must have the capacity of carrying 
away soot and other combustion chamber detritus, 
as well as their own decomposition products, in 
order that engine deposits shall not accumulate 
and interfere with normal engine operation. This 
requirement creates a special problem in Diesels, 
which produce relatively large amounts of soot 
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from incomplete combustion of the fuel, and it has 
been found necessary to incorporate detergent ad. 
ditives in oils for such service in order to ayoid 
premature engine failure from ring sticking. High. 
output engines, which operate at high piston and 
cylinder wall temperatures, also create special de. 
tergency problems in regard to lacquering and ring 
sticking. For low-output engines, operating op 
clean burning fuels, the inherent detergency of 
plain mineral oil is usually sufficient to keep the 
engine clean. 


While acceptable detergent additives have beep 
on the market for a number of years, the develop. 
ment of newer and better additives has been 
hampered by the lack of simple laboratory methods 
of testing oils specifically for detergent properties, 
Engines have had to be used for this testing, even 
in the preliminary stages of testing experimental 
additives, although their use has simultaneously in- 
volved other variables, the least desirable of which 
has been a wide variation in quantity of material 
to be dispersed in supposedly comparable tests, 
Other reasons for desiring small-scale laboratory 
tests for detergency are small sample requirements, 
speed of testing, reproducibility, and at least a 
partial separation of variables. This paper describes 
four methods that have been found useful for in- 
vestigating detergency on an empirical basis. 


One is a chromatographic procedure for determin- 
ing the depth of penetration through sand of lamp. 
black suspended in the oil. Two other methods 
involve separation of asphaltenes from the oil, by 
centrifuging and by filtration through an asbestos 
mat, respectively. The fourth depends upon the 
relation between the degree of dispersion of oil- 
insoluble material and transmissivity to infrared 
radiation. 


In the chromatographic test, lampblack was selected 
because of its similarity to the sooty fuel deposits 
in Diesel engines, and the laboratory results are 
in good agreement with experience on the Cater- 
pillar Diesel. On the other hand, the procedures 
employing asphaltenes measure the peptization of 
oil oxidation products and correlate more nearly 
with ratings of the Lauson and certain other engine 
tests. 


It is concluded that the laboratory tests are of 
interest in elucidating the nature of deposit forma- 
tion in engines and, within limits, also provide a 
useful means for evaluating the detergent charac- 
teristics of lubricating oil additives. However, 
specific application of the tests requires considerz- 
tion of the type of material deposited in a given 
engine as well as the operating temperature. 


BOOK 


Fuel Oil and Its Combustion—Issued 1943 by 
NORTH AMERICAN MANUFACTURING CO.: 37 pages 


$1.50. 


This is a book for users of fuel oil, who certainl 
constitute a numerous class, and are or should b 
much interested in the nature of the substance. The 
compilers of this booklet tells how crude petroleum 
is processed to obtain the various grades of petroleum 
fuel, from gas through to heavy oils. The technical 
terms employed in the fuel oil trade—distillate, res- 
due (straight run and cracked), ash content, carbon 
residue, distillation test, flash and fire points, sulfur 
content, viscosity, and specific gravity—are explained 
for the layman. The layman is also instructed o 
the subject of heating values, how to interpret # 
analysis of fuel oil, and how to calculate the a! 
requirements for combustion; what oils to sele 
for particular purposes, and on various factors that 
are to be observed in the performance of a furnace 
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in 1941 were, in general, representative of pre-emergency conditions. section of the 20" line from the Gul 

phe in 1942 show the transition from use of tankers to substitute a a 

means ot transportation. greatly expanded military demand - 
Estimated increased deliveries in 1943 reflect the effect of com- markets on rationed bases. 
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> Philadelphia and New York and the first 
n the Gulf to Seymour, Indiana. 


ecsed deliveries will be required to meet a 
demand for petroleum and to supply civilian 
S. 
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Prepared by 
Committee on Transportation: 
W. Alton Jones, Chairman 
PETROLEUM INDUSTRY WAR COUNCIL 
1625 K St., N. W., Washington, D. C. 


March |5, 1943 
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\ ¢ Fs , CROSS SECTION 
. an ee SHOWN BELOW 


STAINLESS STEEL LINERS SAVE METAL 
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Vogt - WY, The War Program demands conservation of all u i yi 

bid strategic metals that are vital to victory. Therefore, 4 

by specifying stainless steel lined valves in flow 

control services involving severely corrosive-erosive or 

high temperature liquids and gases, as much as 75% of 

the vital metal can be saved . . . a definite contribution 
to the war effort! 


GATE VALVE AND SLIDE 
VALVE TYPES AVAILABLE 








Vogt stainless steel linea drop forged steel gate and slide 
valves are serving today in many applications throughout 
industry. Liners of the stainless analyses for specific 
operating conditions are of 3/16” minimum thickness 
and usually extend to the contact surfaces of the three 
body flanges for extreme service conditions. 


HENRY VOGT MACHINE CO. 


Incorporated ‘ GET IN THE 


LOUISVILLE, KENTUCKY SCRAP 


BRANCH OFFICES: NEW YORK PHILADELPHIA CLEVELANO - CHICAGO DALLAS 
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THE UNITED 
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COMPANIES LTD 


THE UNITED STEEL 


STEEL, PEECH & TOZER, SHEFFIELD 
SAMUEL FOX & CO. LTD., SHEFFIELD 
UNITED STRIP & BAR MILLS, SHEFFIELD 
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\ 
PREPARATION OF EOOD 





Man cooks his food and thus differentiates himself from the animals. By applying 
heat to the ancient cooking pot, it was discovered that food was not only made 
palatable but was also preserved. 


The original cooking of food as a satisfying appeal to the appetite also unconsciously 
served the needs of hygiene. 


In modern times, the degree of hygiene attained in the preparation and preservation of 
food has become a measure of civilisation. The housewife has her stainless steel 
kitchen-ware for ease of cleansing; the chef has his untarnishable equipment ; and, in 
the large scale preparation of food, are to be seen vast cauldrons and fabricated vessels 
of these new gleaming steels. 


In the dairy, the butcher’s shop, the brewery and in the great canning industries, 
stainless steel is an up-to-date symbol of progress. 


COMPANIES 


APPLEBY-FRODINGHAM STEEL CO. LTD., SCUNTHORPE 
WORKINGTON IRON & STEEL CO., WORKINGTON 
THE SHEFFIELD COAL CO. LTD. 


LIMITED 


THE ROTHERVALE COLLIERIES, TREETON 
UNITED COKE & CHEMICALS CO. LTD. 
THOS. BUTLIN & CO.,WELLINGBOROUGH 
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a ASHLAND OIL & REFINING COMPANY 
CONTINENTAL OIL COMPANY 
CROWN CENTRAL PETROLEUM CORP. 
GENERAL PETROLEUM CORP. OF CALIFORNIA 
‘ GULF OIL CORPORATION 
MAGNOLIA PETROLEUM, COMPANY 
THE PURE OIL COMPANY 
RICHFIELD OIL CORP. 

SINCLAIR REFINING COMPANY 
SOCONY-VACUUM OIL COMPANY, INC. 
F SOUTHPORT PETROLEUM CO. 

3 STANDARD OIL CoO. OF CALIFORNIA 
: STANDARD OIL Co. (OHIO) 
SUN OIL COMPANY 
TIDE WATER ASSOCIATED OIL COMPANY 
UNION OIL CO. OF CALIFORNIA 
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S we near the second anniversary of America’s 
declaration of war, we may well give due credit 

to the five leading oil companies which were first to 

adopt the Houdry Catalytic Cracking Process. 


Whether by fate or foresight, they were ready. 
The day the dreadful news of Pearl Harbor broke 
upon an unsuspecting and unready America, these 
five companies—Socony-Vacuum, Sun, Magnolia, 
Tide Water Associated and Standard of California 
—had 14 Houdry catalytic cracking units in opera- 
tion and two more nearing completion. Within a few 
months, most of these facilities had been converted 
to the manufacture of this war’s most critical mate- 
rial, high octane aviation gas. 


These pioneers of catalytic cracking soon were 
joined by other leading petroleum refiners. Sixteen 
companies are now operating or building Houdry 
and T. C. C. units. They include many of the in- 
dustry’s best known names and represent more than 
50% of total U. S. refining capacity. 


During two critical years of a war whose issues 
have been mainly decided in the air, Houdry 
licensees have carried almost the entire load of pro- 
ducing catalytically cracked aviation gas for the 
United Nations. Today, 23 out of the 27 catalytic 
cracking units in operation are Houdry-licensed 
units. Thirty-six more Houdry and T. C. C. units 
are being built. 


Houdry Catalytic Processes and the Thermo- 
for Catalytic Cracking Process are available to all 
American refiners, under license arrangements, sub- 
ject to approval by the United States Government. 


re Lt) 1)? > 


CATALYTIC 


PROCESSES 


ki; son vy 
+ FoR cTORny 
PROGRES. Po Peace 





HOUDRY PROCESS CORPORATION, WILMINGTON, DELAWARE 


Licensing Agents:— 


E. B. BADGER & SONS CO. 
Boston, Massachusetts 
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BECHTEL-McCONE-PARSONS CORP. 
Los Angeles, California 


THE LUMMUS COMPANY 
New York City, New York 





LANE-WELLS Ojmpic PACKERS *» 
ARE BUILT TO Stand Ye... | 4 UNDER THE 


As the world’s largest manufacturers, distributors 
and exporters of the multiple ring oil and gas well 
tubing and casing packers, Lane-Wells Company builds 
a complete line and maintains stock for 24-hour service 


in its factory and 30 field branches 
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SEND FOR BULLETINS 


FACTORY, GENERAL AND EXPORT OFFICES 
5610 SOUTH SOTO STREET, LOS ANGELES 


HOUSTON OKLAHOMA CITY 
30 BRANCHES - 24-HOUR SERVICE 
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"Baber Chat’ YOR K 21-T0N GEAR CASE 


Here’s probably the biggest “barber chair” you've 
ever seen! And its current customer is a 21-ton 
gear reduction case for the new 8,500 h.p. Hendy 
steam turbine units being “shaved” in meticulous 
thousandths of an inch. 

This “chair” is known as planer and its load 
capacity of 75 tons on a 510 sq. ft. bed shows 
the tremendous size of the jobs that Hendy is 
equipped to handle. 

However, this planer is only one unit in the 
vast array of major equipment that is helping 
Hendy and its divisions set unprecedented rec- 
ords for turning out massive power equipment 
with straight-line production methods. 


For the Maritime Commission and the 
Navy Department Hendy production 
includes steam turbines and reduction 
gear units up to 8,500 h.p., Liberty and 
Frigate steam engines, turbo-lighting 
sets, naval ordnance, hydraulic pumps, 
motors and generators. 


JOSHUA HENDY 1n0n WORKS 


sv anssaeuee Ye* 


SUNNYVALE ° CALIFORNIA 


Divisions: POMONA PUMP COMPANY 
CROCKER - WHEELER ELECTRIC MFG. CO 


Manufacturing 
ond TORRANCE in 
Branch Offices: 

PITTSBURGH ° CH 


Plants: SUNNYVALE, LONG BEACH, POMONA 
CALIFORNIA * AMPERE, N. J. © ST Louls, MO. 
NEW YORK * WASHINGTON * PHILADELPHIA 
CAGO * ST.LOUIS * SAN FRANCISCO * LOS ANGELES 








WAAR is a ravenous consumer of the world’s petroleum 
supply. New fields must be opened; old ones spurred 
to produce more. In both, the big work-volume of 
“Caterpillar” Diesel equipment is needed to speed 
wells and refineries into maximum production, build 
pipelines, roads, tanks for storage and wharves for 
ship-loading. 

Tough, powerful “Caterpillar” Diesel Tractors are 
at work on all such projects — breaking trails, clearing 
well sites, building roads, yards and docks, digging 
slush pits and drainage ditches, pumping oil and water, 
powering boats and lighters. And ‘Caterpillar’ Diesel 







@ COLOMBIA. Two “Caterpillar” Diesel D8 Tractors with LeTourneau Angle- 
dozers build up a protective base around storage tanks on a large oil property 


Electric Sets are furnishing light for all types of oil 


operations. 


In other fields as well—mining, construction, agri- 
culture, manufacturing — “Caterpillar” Diesel power 
is serving the free nations valiantly. At present, the 
entire output of the huge “Caterpillar” factories is 
going into war-essential operations. Meantime, a far- 
reaching service-dealer organization is able and eager 
to help keep your present “Caterpillar” Diesel equip- 
ment at work. When peace comes, a flow of new 
“Caterpillar” Diesel products will speed the drive 
toward the greater prosperity which lies ahead. 


CA ne LLAR QWEéEsSé2 


TO WIN THE WAR: 





WORK—FIGHT—BUY VICTORY BONDS! 





























The Sign of Fine 


Petroleum Products 
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Mobilgas * Mobiloil 
| Mobilubrication * Mobil Specialties 


SOCONY-VACUUM OIL COMPANY, INC. 


26 BROADWAY - NEW YORK CITY 
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speedy erection is characteristic of 


14 ft. in diameter, 173% ft. high 
Foster Wheeler built plants. 


213 Ton Fractionating 
ONE-PIECE erection of towers th 


and we 





SPIE VERRALL EM YN 


Ser aE 


The completed Alkylation-lsomerization 


plant, in continuous operation from initial 
start up, is exceeding design capacity— 
another example of Ameri- 


can Engineering at War. 


FOSTER WHEELER CORPORATION 
165 Broadway, New York 6, N.Y. 








in a 
Pe iriapanaed progress canbe converted thoroughly familiar with the requirements 
into practical production onlty~by— rm operation. 


sound refinery engineering. The McKee 
organization is well qualified by personnel 
and experience to perform this function. 


The McKee staff of technical experts and 
skilled construction personnel, with many 
years of world-wide experience, provide 
McKee process specialists keep up to date a complete service capable of handling 
on all new developments in refining all phases of your refinery project in 
techniques. McKee refinery engineers are one organization. 


Arthur G. McKee & Company 


*  Eneineers and Contacts 


2300 CHESTER AVENUE « CLEVELAND, OHIO 














The 23rd Edition is Ready 


The 1943 PETROLEUM REGISTER, up-to-date 
with all the information and data on every oil 
company throughout the world — properties, 
operations, subsidiary and associate companies; 
financial and corporate statements, managing 
personnel, etc.—everything one wants in a Reg- 
ister of the Petroleum Industry. 
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is still America’s most serious busi- 
of the moment. Industrial efficiency 
igh—but not high enough. Production 
ge—but still short of goals. Both 
tives demand the redoubled effort of 
loyal individual and concern. 


DGER is knee-and-elbow-deep in 
kind of large-scale work for 
Badger’s long experience is 
icularly suited. Since Pearl 
bor—and before—Badger ser- 
ts have been heavily engaged 
process engineering, design and 
struction for both Government 
i private war-production plants 
the petroleum, petro-chemical 
i chemical fields. 


PROCUREMENT AND CONSTRUCTION 


vA ee 


ess Engineers and Constructors for the Petro- 
m, Petro-Chemical and Chemical Industries. 


The total number of Badger em- 
ployees engaged on war projects to 
date would populate a small city. 
The many construction operations 
in which Badger has had an impor- 
tant part during the past three years 
extend through many states and 
foreign countries. They represent a 
value approximating the cost of 
several “Alcan” highways. 


Conspicuous are plants for the 
manufacture of butadiene, alcohol, 
toluol, tri-nitro-toluene, plus many 
complete refineries for the produc- 
tion of aviation gasoline. 


Badger is thoroughly equipped 
and manned to assume full respon- 








licensing Agents for the Houdry Catalytic Cracking BOSTON 


tresses; All-purpose Fixed Bed Units, Adiabatic Fixed Bed 






Units, Thermofor Units. 
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INITIAL PLANT OPERATION 


sibility for the complete handling 
of any size project, from inception 
to final test-run operation. Around 
the key personnel of Badger’s cen- 
tral organization are technical and 
laboratory engineers; design engi- 
neers and draftsmen; procurement, 
expediting and accounting experts; 
seasoned and efficiently supervised 
construction crews; experienced 
plant operators. 

All these combine to afford the 
many advantages to be gained from 
placing everything in the hands of 
one qualified concern working in 
close co-operation with your own 
organization. 


E. B. Badger & SONS CO. 


EST. 1841 


New York + Philadelphia - San Francisco - London 


GER HAS DESIGNED AND BUILT MORE CATALYTIC CRACKING UNITS THAN ANY OTHER ORGANIZATION IN THE WORLD 





What Counts Now Ils PROPER ENGINE CARE 


GUARD and extend the power built into your International 2. Let’s all be conservation minded. Take good care 
Power Units by observing the most important wartime conserva- of your engines and treat them right. 

tion measure of all—PROPER ENGINE CARE. And the man 
who stands ready to give you a wealth of practical pointers on 
engine care is your friend, the International Industrial Power 


dealer. Call him f luable hel tti i 
veel am d Tong life Secaaneel pi my ee ee 4. Ask the dealer for help and advice about priorities, 


Here are some suggestions he offers: limitation orders, used equipment, equipment exchange, etc. 


3. Parts. Insist on genuine International Parts when re- 
placement parts are needed. They fit better, wear longer, and 
are made from the same molds as the originals. 


1. Care, Operation, Adjustment. Watch everything... 
fuel, lubrication, cooling. Read your operator’s manual for INTERNATIONAL HARVESTER COMPANY 
definite, helpful conservation suggestions. 180 North Michigan Avenue Chicago 1, Illinois 


BUY BUY 
MORE MORE 


WAR BONDS e ie] , 2 ee 7 re) ee \ of T oO |: a WAR BONDS 


INTERNATIONAL HARVESTER 


WORLD PETROLEUM 

















Suns Newest Aviation Furr Prant 
Boosts 100-Octane Output 
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The plant pictured is the latest addition to Sunoco’s 
Marcus Hook Refinery, which every week produces 
enough 100-octane aviation gasoline to propel 2000 
four-engine bombers from England to Berlin and back. 





Adds to Sunocos position as one of the world’s 
largest producers of aviation fuel ! 


Now in full operation, Sunoco’s huge new aviation gaso'’ >= plant is the largest of 
its type in existence. In this self-contained plant, all petroleux.: components of aviation 
b gasoline are produced and blended into the finest 100-octane fighting fuel. 


The new plant, added to the giant facilities already in operation, makes our Marcus 
Hook refinery one of the largest producers of 100-octane aviation fuel in the world. 





e 
Sun First to Make Catalytic Cracking Commercially Practical 
j Sunoco’s leadership really began long before Pearl Harbor, when the company first 
made commercially practical a now-famous process of catalytic cracking. No greater 
| contribution has been made to the war effort. For, without the principle of catalytic 
? cracking, AHied aviation fuel requirements could not have been met. 


A Triumph of Private Initiative 





Sunoco’s entire aviation fuel program has been accomplished without government 
aid or subsidy. Facilities costing more than 36 million dollars are now devoted to 
war production in the company’s Marcus Hook refinery alone. It is only through 
such free play of private initiative that all American progress has been achieved. 
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BUY WAR BONDS 
AND STAMPS 


This advertisement reviewed by the Office 
of Censorship which found no objection. 


ITS PURPOSE 























STATISTICS 
Oil Well Completion By Fields 
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HERE IS MY ORDER 


WORLD PETROLEUM 
2 West 45th St., New York 19, N. Y. 


Enclosed please find my check for $5.00 for one 
copy of the PETROLEUM WORLD ANNUAL RE- 
VIEW, 1943 Edition. (Purchasers in California 
should remit $5.13 per copy.) 


NAME 
STREET 
CITY & STATE 











DE 


DECEMBER, 


PETROLEUM BOOKS 


Petroleum Register 


* An annual directory of active operating oil com- 
panies of the world, showing executive personnel, 
capital structure and dividend records, extent and 
location of properties, subsidiary companies, etc. 
1943 Edition. 


SMES 6th cccectdcessneesinneeenaseenenes $10.00 
(plus transportation) 
CED BIAS ca vesnitcdescecactdeasongadl $12.00 


(including postage but not duty) 


Rotary Drilling Handbook 
By J. E. Brantly 


© New revised third edition, a 440 page book of 
hard facts for the practical man on the rig, out- 
lining the selection and operation of modern 
equipment. Reference tables and simple formulas 
for determining every operation on a rotary well, 
with special emphasis on rotating speeds and drill- 
ing weights, calculations for mud control, pump 
pressures, etc. 


CEE wha pads dpndsss0escecacedcavemerbennn $5.00 


The Accounts of an Oil Company 
By H. G. Humphreys 


* Great changes have taken place in the methods 
of extraction and refining, and there has been a 
concomitant change in the methods of accounting. 
A comprehensive and modern discussion of the 
fundamental problems. 136 pp. 6 x 9 with numer- 
GG I cb bdbs ddan ss 6dbisecs ealesceeese $2.00 


Field Geology 
By Frederick H. Lahee 


* This well-known field manual has been thor- 
oughly revised to keep pace with the latest meth- 
ods of geological exploration and mapping, par- 
ticularly those methods that have been developed 
to meet the needs of the petroleum industry. 
Fourth edition, 853 pages, pocket-size, flexible, 538 
illustrations $5.00 


The Chemistry of Petroleum 


Derivatives 
By Carleton Ellis 


* A comprehensive work, encyclopedic in scope, 
which offers a source for up-to-date information 
for the organic chemists and technologists in the 
petroleum and related industries as well as all 
concerned with the development and utilization of 


natural gas and petroleum and their chemical ° 


derivaties.. 50 chaps. 1,285 pp. Illustrated. . .$18.00 


The Practice of Lubrication 
By T. C. Thomsen 


* An engineering treatise on the origin, nature 
and testing of lubricants; their selection, applica- 
tion and use—illustrated with 232 charts and dia- 
grams. This is an extensive work, covering in its 
638 pages (6 x 9 inches) probably every phase of 
industrial application of oils with which the lubri- 
cating engineer is likely to come in contact. It is 
written chiefly for mechanical, electrical, lubricat- 
ing and general consulting engineers, as well as 
engine builders, oil chemists and manufacturers, 
and chemists employed by large oil consumers. 
CD i000 d0sncccsciant¥enkecesane $6.00 


Petroleum World Annual Review 


* A detailed compilation of all significant statis- 
tics of the California oil industry, including pro- 
duction, refining and sales figures. 

RS RE eee rere ree $5.00 


Practical Oil Geology 
By Dorsey Hager 


* As in the previous editions of this book the 
author has held to the purpose of assisting oil 
men to a better understanding of geology in its 
relations to petroleum. It contains a list of recent 
books on oil and general geology and an index. 
466 pp. Fifth Edition, pub. 1938 $4.00 


Fundamentals of the Petroleum 
Industry 


By Dorsey Hager 


eee ee eee eeeee 


* An introduction to the petroleum industry in 
all its phases, for all who want a check on effective 
methods of management and engineering in the 
production and marketing of oil. 133 Ill. 445 pp. 
DY MO esi vleedsedrewwtesstiedaspaueesss $3.50 


Conversion of Petroleum 
By A. N. Sachanen 


* Dealing with the production of motor fuels by 
thermal and catalytic processes, this book com- 
prises a complete discussion of the most recent 
discoveries in the field of petroleum conversion. 
It covers such topics as production of high octane 
motor and aviation fuels, degumming agents, tetra- 
ethyl lead, hydrogenation, the Houdry process and 
other recent developments. 413 pp. IIl...... $6.00 


Petroleum Production Engineering 
Oil Field Development Vol. I 
By Lester C. Uren 


* A textbook on the technology of oil field devel- 
opment and petroleum production. 531 pp... .$5.00 


Petroleum Production Engineering 
Oil Field Exploration Vol. II 
By Lester C. Uren 


* 12 chapters, referring to each step of the process, 
from completion of wells to transportation of the 
products to market. 741 pp.............-0055 $6.00 


Catalysis, Inorganic & Organic 


By Sophia Berkman, J. C. Morrell and 
Gustav Egloff 


* Dealing with the application of catalysis to the 
development of important industrial . processes, 
more particularly such vital factors in national de- 
fense as aviation fuels, high explosives, synthetic 
rubber. Catalysis applies to the whole industrial 
scene, but in this volume, the oil industry is chosen 
for detailed description of the importance of ca- 
talysis on one great industry. Now chiefly inter- 
ested in the production of high octane motor and 
aviation fuel, this book outlines the basis of a new 
synthetic organic chemical industry. 1150 pp. 
PND i506 sesorsetectcssbecrseedacwees $18.00 


Handbook Butane-Propane Gases 


© The only complete and authoritative reference 
book on LP-Gas Engineering, Installation and Op- 
erating Methods. New Third Edition published 
April, 1942. Over 300 pages................ $5.00 


WORLD PETROLEUM, Book Dept., 2 West 45th Street, New York 19, N. Y. 


Enclosed find $..........2.+.. mac 


1943 


Please send me the following 


Chemical Technology of Petroleum 
By A. W. Gruse and D. R. Stevens 


* A manual that helps investigators and advanced 
students find their way about in the science and 
technology of this most recent and most int.iguing 
of the great organic raw materials. 6 x 9. ”“ Pr. 
7. 


Petroleum Refinery Engineering 
By W. L. Nelson 


* A practical discussion of engineering design and 
processing, clarifying many details of plant opera- 
tion and emphasizing the application of the prin- 
ciples of chemical engineering to petroleum refin- 
ing. Two important features are the illustrations 
or examples of almost all important calculations 
and directions for organizing computatiens, and 
the p veness of the treatment, including 
such advances as vacuum distillation, solvent ex- 
traction, treating processes, and solvent“ dewaxing 
processes. 647 pages. 6 x 9. Illustratéd.....*. “$6. 





This Fascinating Oil Business 
By Max W. Ball >. 


* Starting with Geology and Exploratién through 
Drilling and Processing and then into Distribution 
this book dramatizes and tells the story of oil in 
a way that makes its most complex phases easy to 
understand ; 


OREO eee eC ECE CeCe Ce eee eee eee 


Oil Field Practice 
By Dorsey Hager 


* Petroleum Engineer & Consulting Geologist. 
Flexible, pocket-size, 98 Ill. 310 pp. Pub. 1931. 
$3.00 


Procedure Handbook of Arc Welding 
Design and Practice 


* New revised and enlarged edition. 
with 1,810 illustrations. 


This book is unquestionably the most authentic, 
authoritative, complete and valuable work now 
available on the Welding Art, for the use of any 
and all persons interested in welding in any way, 
whether in design, manufacturing, building, or in 
the countless practical applications of the art. It 
contains everything you need to know about Arc 
Welding. No important data omitted. Used in 
engineering schools and industrial plants every- 
where. Well printed on fine paper and semi-flexibly 
bound. Size 6 x 9 x 1% inches. 


1,308 pages 


GAs pdehtkcessaves cecuenec odebeebenmtien $1.50 
Se NE hn 08sibecdcddadsedecbeuse $2.00 
Diesel Engine Catalog 

Edited by Rex W. Wadman: Vol. VIII. Com- 


pletely revised and profusely illustrated with half- 
tones and drawings. The Standard Reference Book 
eontains full and easily understandable descriptions 
and specifications of 154 Diesel Engines employed 
in industry, in marine and land transportation, and 
in aviation. 


Cloth, 376 pages, 10% x 134y..........65005. $5.00 
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STEAM TURBINES 
All types 25 hp. to 10,000 hp. 


COMBINED STEAM TURBINE 
AND REDUCING GEAR UNITS 


5 hp. to 200 hp. 
REDUCING AND INCREASING GEARS 


DIESEL ENGINES 
150 hp. to 1500 hp. 
GAS ENGINES 
175 hp. to 2880 hp. 
CONVERTIBLE GAS-DIESEL ENGINES 
150 hp. to 1500 hp. 


STEAM CONDENSERS 
Of all capacities, with all auxiliaries. 


VACUUM PUMPS 


STEAM-JET EJECTORS 
For moderate to high vacuum service. 


CENTRIFUGAL PUMPS 
For every required application. 


AIR AND GAS COMPRESSORS Forged steel k 
For small, medium and large air supply. est 
Steam, motor or engine driven. tery We? | 


* 
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FEEDWATER HEATERS AND DE-AERATORS : 
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Open type, for individual requirements. =e... wa 


, 
- 


a 3 e 3 
PRESSURE FILTERS ila .. “Sh , nN . : 
REFRIGERATING AND ® 
AIR CONDITIONING EQUIPMENT 
TURBINE WELL PUMPS 
For general, sump and other services. 
STEAM, POWER AND ROTARY PUMPS 
For boiler feed and varied services. 
LIQUID METERS 
All types; hot or cold water, oil, etc. 


V-BELT DRIVES 
Complete drives, sheaves or belts only. 


PORTABLE COMPRESSORS AND AIR TOOLS 
For construction and maintenance service. 


* 





A complete coverage for Bete os = 
important refinery function . 


WORTHINGTON PUMP AND i 
MACHINERY CORPORATION 


General Offices: HARRISON, NEW JERSEY 
Associated Companies in England and Canada 


Worthington-Simpson, Ltd. John Inglis Co., Ltd. 
London, England Toronto, Ontario » 


McRoe Engineering Equipment, Ltd. 
Toronto, Ontario 
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“BBA” stands for 
many years of research, 
good workmanship and 
experience in the man- 
ufacture and applica- 
tion of asbestos and 
woven textile products 


“PHOENIX” Packings for 
all services and pressures, 
Steam, Hydraulic, Oil, Acid 
and Alkalt resisting, etc. 
“PHOENIXITE” Jointing, 
cross- laminated to resist Ale 
pressure from all directions, @&J P 
for Steam, Superheated 
Steam, Acids, Alkalis, 
, Water, etc. 

PETROL & OIL resisting 
jointing a ciality. f 
mage Sl Friction Lin- 
ings for inding Gears, 
Tractors, Scoops, Cranes, 
Road Vehicles and Aircraft, 
Machinery Belting for Driv- ¢ 
ing Conveying & Elevating. 
Solid-woven, Endless Belts 
for all short-centre drives. 
Asbestos Yarns, Cloths, 
Tapes and Lagging. 


BRITISH BELTING & ASBESTOS “DN gist 230 


ity you may expect to find 
bB oducts. 
LIMITED 


A, pr t 
CLECKHEATON, YORKSHIRE 
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Qo Amer ica’ Pi peline 


TODAY’S PATHWAYS TO VICTORY... 
TOMORROW’S ARTERIES OF FREEDOM 


Men of the Pipelines we salute you! ties you have done more than just lay 
All Americans owe a debt of grati- pipe and install pumps... YOU HAVE 
tude to the engineers, contractors, LAID A FOUNDATION FOR VICTORY! 
construction crews and operators We are proud of the part that Durame- 
whose genius, toil and cooperation _ tallic Packings and Seals are playing in 
have accomplished this crowning feat providing uninterrupted delivery of 
of modern engineering. petroleum products — the “Life-Blood” 
In spite of Hell, High Water and priori- of attack. 


BUY WAR BONDS 
AND STAMPS 
S 


“2CORPORATION 


MICHIGAN 






CHICAGO - DALLAS ~- DETROIT - FREDERICKSBURG, VA. - HOUSTON ~- KANSAS CITY, MO. 
LOS ANGELES - MONTREAL - NEWARK ~- NEW ORLEANS - SAN FRANCISCO - SEATTLE 
TULSA + YOUNGSTOWN, O. 
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MANUFACTURE AND SUPPLY OF 
PAINT FOR ALL. OIL INDUSTRY 
ae OROR EG ue a) 

“INTERNATIONAL PRODUCTS ARE 


KNOWN AND STOCKED THROUGHOUT 


THE WORLD 


SPECIFY “INTERNATIONAL” 


QUALITY AT 
REASONABLE 


PRICE 





THE INTERNATIONAL PAINT 


& COMPOSITION CO., LTD. 
GROSVENOR GARDENS HOUSE 
LONDON, S.W.! 
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FIRST COhoice in Critical Industries 


FIRST choice for drastic line service in synthetic rubber producing plants. 


FIRST choice for conquering abrasion in mud lines for rotary oil well drilling. 


FIRST choice in chemical plants for handling corrosive and erosive liquids and slurries. 


FIRST choice in petroleum refineries for handling high temperature hydrocarbons. 


FIRST choice on pipe lines for complete safety in handling oil, gas and gasoline. 
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LUBRICATION 


isthe "making" of a valve 


It takes lubrication to give a valve easy opera- 
tion and sealing characteristics that are vitally 
necessary for positive shut-off. In Audco-Nord- 
strom Valves lubrication is applied in the most 
effective manner—to provide a continuous and 
constant seat of lubricant for the plug and a 
positive internal pressure seal around the ports. 
The plug is always seated, whether open or 
closed. 


HYPRESEAL TYPE 


Audco-Nordstrom Valves have 
made outstanding records in 
drilling, production and re- 
finery services. They are in 
service in all fields, giving de- 
pendable operation, positive 
shut-off, under all temperatures 
and pressures. Available in 
Semi-Steel and Steel and in 
special alloys; wrench or gear 
operated. Literature supplied 
upon request. 
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STANDARD TYPE 





AUDLEY ENGINEERING COMPANY LIMITED 
NEWPORT, SHROPSHIRE, ENGLAND 


MERCO NORDSTROM VALVE COMPANY 


PITTSBURGH 8, PENNA. 


SOUTH AFRICA: Fraser & Chalmers (S. A.) Ltd., Cullinan Building, Corner Main and Simmonds 
Streets, Johannesburg. AUSTRALIA: Noyes Bros. (Sydney) Ltd., 115, Clarence Street, Sydney. 
Noyes Bros. (Melbourne) Ltd., 597-603, Lonsdale Street, Melbourne, C. |. SOUTH AMERICA: The 
Armco International Corporation, Buenos-Aires, Rio de Janeiro, Sao Paulo, Ancon (Canal Zone). 
MEXICO: Fundicion De Fierro De Torreon S$. A., Torreon, Coah, Mexique. CANADA: Peacock 
Bros., Ltd., Montreal, Quebec. 
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AMERICAN 
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A FEW OF OUR HEAVY PRESSES 
‘WHICH ARE WORLD FAMOUS FOR 
ROBUST DESIGN & HIGH SPEED PRODUCTION 


STEEL SLEEPER PRESS 


COMBINED ACTIONS FOR 
PRODUCTION OF 
FINISHED SLEEPER 
AT ONE HEAT 


OUTPUT 200 
PER HOUR 
POWER 250 TONS 





CONCRETE FLAG PRESS 


HIGH SPEED, 
RELIABILITY 
AND ACCURATE 
FINISH 
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LARGE FLANGING PRESS 


150 SQUARE FEET TABLE 
DAYLIGHT 10 FEET. POWER 1,000 
TON COMPLETE WITH RADIAL 


VICE AND POWER SAVING RAMS 300 TON 2000 TONS 
JOGGLING PRESS FORGING 
AND TOOLS  (atove PRESS aries) 
HENRY BERRY & C° L™® Leeds ENGLAND 
D> @.3..1.4. 48 aA.3 A N D MAN U FACTURER S 5.3. 2. «..® 'ss 5 
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J. GORDON 
TURNBULL, INC. 


CONSULTING ENGINEERS 
Watn Office: 2630 Chester Avenue, Cleveland, O. 


Branch Offices in Dallas and Houston, Texas 


a og 


REACTOR BUILDING — HOUSTON PUMP ROOM—LOS ANGELES 


DECEMBER, 1948 


hetic Rubber to Erase 
a Madman’s Dream 


Today, an increasing quantity of our rubber is the 
product of chemistry and engineering — man- 
made in a maze of pipes and tanks. 


At Baytown and Houston, Texas; at Los Angeles, 
California, and Akron, Ohio, new synthetic rub- 
ber plants are being erected — or are now in 
operation — by the Goodyear Tire & Rubber 
Company for the Defense Plant Corporation. At 
Sarnia, Ontario, a plant is nearing completion for 
the Canadian Synthetic Rubber Corporation. 


We are proud that J. Gordon Turnbull, Inc., con- 
tributed to the design and completion of these 
modern plants that will help erase forever Axis 
dreams of world domination. 


The Turnbull Organization with its engineering 
skill and many years of “know-how” experience 
has been associated also in the planning and con- 
struction of the giant North American Aviation 
Company plant at Dallas, Texas; the Sinclair Rub- 
ber, Inc. power facilities for the integrated syn- 
thetic rubber plant at Houston, and in many other 
current war-important projects. 


Turnbull engineering assures maximum produe- 
tion in the shortest possible construction time— 
with a minimum of critical building materials. 
Practical experience with “unusual” engineering 
problems speeds design and erection—saves pre- 
cious time so vital to all-out production. 
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MATERIAL INTAKE— BAYTOWN DRIER —AKRON 
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Head, Wrightson & ©, Lid. 


20, BUCKINGHAM GATE, LONDON, S.W. I. 
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For new plant construction or for 
the modernization of present 
facilities FLUOR Engineering and 


Construction Service is 


FROM PLAN TO PLANT 


WITH A SERVICE that’s available nationwide Fluor can 
build or modernize for you synthetic rubber, toluene, 
catalytic cracking, isomerization, alkylation, gas transmis- 
sion, recycling and natural gasoline plants and petroleum 
refineries. 


This service is complete from plan to plant — from design- 
ing and engineering to construction and completion. 


Back of this all-inclusive service are three basic and indis- 
pensable assets (1) A skilled organization of 5000 men 
—from engineers to laborers—trained and equipped for 
this type of construction. (2) Every needed piece of 
equipment necessary for any construction job, all owned 
and maintained by Fluor, and so located throughout the 
United States that it can be immediately moved to your 
job. (3) A record of more than 50 years of successful, 
on-time construction for the oil, gas and allied industries. 
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Measure these assets in terms of your own construction 


a ee 


needs. Then call, write or wire your nearest Fluor office. 
A Fluor engineer will be glad to discuss your new plant 
construction or modernization requirements. 
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DESIGNERS - ENGINEERS - CONSTRUCTORS 


THE FLUOR CORPORATION, LTD., 2500 So. Atlantic Boulevard, Los Angeles 22, Calif.« New York, PiTrsBURGH, KANSAS CITY, HOUSTON 
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*Montmorillonite 


“Systematic Controller” 


Structure 








Filtrol Catalyst, as personi- 
fied by “‘Monty,”’ is a most 
effective and economical acti- 
vated agent for conversion of 
petroleum into hydro-carbon 
chemicals that form the end- 
products which will dominate 
a world market of unprece- 
dented scope—products of new 
design, function and utility. 


This systematic precision- 
controller is subjected to con- 
tinuous laboratory appraisal 
for chemical and physical 
catalytic values. Uniformity 
of hardness, size and per- 
formance is maintained, thus 
assuring exact percentage and 
distribution of products in 
refinery operations. 


Just as a chain is only as 
strong as its links, a catalytic 
unit is no better than its cata- 
lyst. Because of its super- 
activity and ruggedness, Filtrol 
Catalyst is recommended for 
controlled, dependable pro- 
duction. Filtrol Corporation, 
634 S. Spring St., Los Angeles, 
California. Plants: Vernon, 
California, and Jackson, 
Mississippi. 


FILTROL CATALYST 
_ 2 Speed Vitlory | 

















AROMATIC SOLVENTS 














ALCOHOLS 
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BUTYL RUBBER 
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CALIFORNIA 
TEXAS OIL COMPANY pro. 


* * * 


PETROLEUM PRODUCTS OF UNSUR- 
PASSED QUALITY AND UNIFORMITY 


. . « developed by extensive refinery 
and research organizations . . . backed by 


years of efficient practical performance 


Distributed in all important points 
in the Far East, India, Egypt, Aus- 
tralasia, South and East Africa. 


* + * 


BAHREIN FUEL OIL AND DIESEL OIL 


CONVENIENTLY LOCATED 
MODERN MARINE TERMINALS INSURE PROMPT DISPATCH AT 


SUEZ - DURBAN - COLOMBO 
CAPETOWN - LOURENCO MARQUES - BAHREIN 
BOMBAY - KARACHI 
PORT ELIZABETH - EAST LONDON 
MOMBASA 


EXPERT TECHNICAL 
SERVICE 


OFFICES IN U. S. A. 
130 East 43rd Street 
New York, N. Y. 





Cable Address: “CALTEX, N. Y.” 
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NEWALLS 


85% Magnesia Insulation 


e 





has been extensively used for the coverings of pine lines, heat exchangers, 
condensers, etc., for almost halfacentury. No insulating material comes 
nearer perfection. It hos an extremely low thermal conductivity, is light 
in weight and will maintain its efficiency throughout the life of the plant. 


The complete range of Newalis Heat Insulating materials is described in our 24 page 
bookles “HEAT INSULATION.” Ma pres 


NEWALLS INSULATION (CO. LTD. WASHINGTON STATION. CO.DURHAM, ENGLAND 
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of Premium Motor Gasoline 
and Domestic Furnace Oil 
from Heavy Gas Oil Stocks 
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0°%/, at 900°F. . - - end point 970°F.... 90 por: : 
sae d: 49%. of 10 Ib. R.V.P. 400 en 





28 A.P.\. gravity. Yiel 
asoline, 80 A.S.T.M. octane number clear . - - 


_once through a T.C.C. Unit. 





point g 





domestic furnace oil. . 








°F. boiling 
Heavy paraffin gas oil . . . 445 to 1000 °F 


i alt 
om vacuum distilling down to asph 
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line, 80 A.S.T.M. octane number clear . - 


it. 
VY, to 1 recycle through a T.C.C. Uni 







tic furnace oil with 


T.C.C.* Units most effectively process deasphalted heavy stocks for the pro- es 

duction of high yields of high quality motor gasoline and domestic furnace oil— 

also heavy oils produced from coke still or visbreaker operations. i 
Thermotor Catalytic Cracking, outstanding in its performance record for i 

aviation gasoline production, will be the selected process for post-war opera- 

tions because of — lower investment and operating costs, higher yields of 

quality products from all charge stocks including the very heavy gas oils. The f 

gasoline is stable, has good lead susceptibility and has low sulfur content, even ‘ 


from high sulfur bearing charge stocks, and the domestic furnace oil is stable 
and saleable without further treatment. 





THE LUMMUS COMPANY, 420 Lexington Ave., New York 17, N.Y 


600 S. Michigan Ave, Chicago 5, Illinois 
*Licensed by Houdry 


634 S. Spring St., Los Angeles 14, California 
Mellie Esperson Building, Houston 2, Texas 
Process Corporation 


70 Barn Hill, Wembley Park, Middlesex, England 


LUMALS 


PETROLEUM REFINING PLANTS 

















FROM THE MEN AND WOMEN OF CLARK BROS. 
A HOPE, A WISH AND A PRAYER FOR 
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Pony Papp 
Returns: 


In 1944 


Our hope this Christmas day is for victory in 
1944. Our wish is for the happy returns of our 
boys from the battiefronts of the world. And 


VOT holiday they used to know! 
—The Men and Women of Clark Bros. Co, Im, 


face. May their 1944 Christmas ee 
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Good reason for our on-time and ahead-of-time deliveries of equipment vital 
to victory is the remarkably low percentage of absenteeism in our plants. Hun- 


dreds of our men wear the badge pictured above, representing no lost time 
from a period of three months back to Pearl Harbor. 








